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k NOW, THEREFORE, I, Richard J, Daley, Mayor 
of of the City of Chicago, do hereby proclaim the week beginning 
Ce 4 December 11, 1961, to be "AGRICULTURAL ENGINEERS 
ep WEEK IN CHICAGO," and urge citizens of our city, and of this 
E »4 Pp OSs | T i O N iss U E 77 area aptly designated as "the nation's breadbasket" to take 
cognizance of the special events arranged in connection with this 
important meeting. 
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What synthetic sealing 
materials should I 
use—and when 


Environmental conditions generally dictate the type of synthetic 
rubber for a specific oil sealing application. 


Where temperature, shaft speed, runout, eccentricity, and lubricant gees? 
type are “normal”, standard Buna N synthetic rubber compounds 

are satisfactory. If, however, the application is “dry running”, a 
compound must be selected that will operate satisfactorily with a very 
small amount of lubricant. If the application involves excessive 
abrasion, highly “loaded” compound stocks should be provided. At 
temperatures over 250° F polyacrylics or silicone compounds are indicated; if high temperature is accom- 


panied by a solvent base or additive lubricant, polyacrylics are definitely preferred. 


Sha 
8 ssc. p 


Thus many variables govern successful oil sealing. The chart below gives more data; for complete information 
from the world’s foremost oil seal laboratories, call your National Seal engineer. He’s in the Yellow Pages, 
under Oil Seals or O-Rings. 


SYNTHETIC RUBBER COMPOUNDS RECOMMENDED APPLICATIONS 


Min/Max 
Operating Life | Price Automatic 
Temperature | Index jindex Transmissions Axle Seals Engine Seals 
—40°F/225°F | 100 Excellent for small 
gas engines. 


Truck and automotive | Satisfactory as gen- 
medium rear axles. General | eral purpose material 
temperature where temperature 
applications. permits. 


Misc. Applications 


Excellent for small 
non-spring loaded 
seals. 


—30°F/225°F 


Satisfactory for 


General purpose Buna 
N applications. 


B-94 | BunaN | —60°F/250°F 


36 pd pe 


Excellent against aro- 
matics and some mili- 
tary aircraft oils, fuels. 


Good dry running com- 
pounds for applica- 
tions requiring high 
durometer stock. 


—30°F/225°F Excellent for semi- Good for pressure seals 
rough axles. Has good due to high durometer 
L-28 | Acrylon —30°F/300°F 

BA-12 


wear qualities. and Clean trimming. 


Good for Satisfactory in Sealed bearing high | Satisfactory for auto- | Satisfactory for high 
temperature range single lip temperature applica- | motive use. High tem- temperature general 
indicated. construction. tions. peratures. applications. Can be 
used with EP or GL-4 
oils. 
L-34 | Hycar 0°F/300°F Good for Dual lip Sealed bearing high | Satisfactory for auto- | Satisfactory for high 
PA-21 temperature range limited contact temperature applica- | motive use. High tem- temperature general 
indicated. for high tions. peratures. single or dual lips. Ok 
temperatures. with EP or GL-4 oils. 


Excellent Excellent for general | Excellent wide range 
high and low engine use. Suggested | material. Avoid use in 
temperature Silicone Compounds for premium gasoline | EP and GL-4 oils. 

life. Not Recommended and Diesel engines. 


With 
EP Lubricants 
at high temperatures. 


Good at 
high and low 
temperatures. 


Very good for general 
engine use; premium 
gasoline and Diesel 
engines. 


Very good wide range 
material. Avoid use in 
EP and GL-4 oils. 


NATIONAL SEAL 


Division, Federal-Mogul-Bower Bearings, Inc. 
GENERAL OFFICES: Redwood City, California 
PLANTS: Van Wert, Ohio; Redwood City and Downey, California 


OO Oe” a ee ee aa ae | ~ EL Oe eae ha Se foe er ae =” ee ee Lee rer a eats We oes Se pk roe ae nf at am) et er? Satins ay yh 
Lee ev Oe oan), eae | ee. a aaa Sete (eos) pe 4 baa a'r oe Ft pe ee 
‘ OTA S iby hot | 10 Sor eee hid Re cen eee ’ ee Wires pte, sibel ae way far te Behe bons yin 
0 CSS gaa irae err ia nt ae ose: A See Le ae iy Soa oss ay p3 3 7 Se ee, ee a ce ae Tag a na 
ace k amine. Me, OLE le iis eee OA ess an 8 Et : ae a nae 7 ay ea eee Peers. 
RA ieee 2h eae ia a ee  Y settee Me) TS, een aes Game SIe Oo 
ie : eRe eee a ee re 
% eed aaa 
A tegS pep sees 
Paes. * fea 
ve ae + 
, cit sy 
4 eee ae: 
at al ge | eae 
ee se 5 eas Bor 
\ eam Be FS dere 
“a Be oeeam eee 
ue. eae fa a ke 
: ie aj aieee ga tinea, 
Ba eh, So eee get a bac ort 
Sa Beers as | ete | oe 
ea. eS Seen re Al a Meats | pages tS 
Ds ETDS Ree ete perc) eee Petia 
Slay eels ee a | Wines ae +o aa 
re Bes cea 3 Nh ees i 
te een Ag eae Ray tee Bt ely 
Pie fies . ee ee te 
ies ¢ age Ne , RRR, c 
Soa: Peace lee 
4. | & .! Maas oS Sa BS 
Ss aaeers we ae 
ae t ae ae Pict 
3 me >» ee ay hae 
a ae pty ea 
eR Be ae 
ey ‘oe 
ava oat : ore AS 
hea 2 ae 
DAE ea 
ae oe 
DE Pia 
rae en ato 
; Gerd no to 
: hee ees 
i” ae eae Deiat a 
a aM Bera 2 
: ay had 
es bein 
as Sere eae 
’ Tae eas fs 
j oe EES 
Aes aS B 
bey” Sag ‘loracariae 3 
Lome: eras & 
‘jon + Setar e 
a 
: 3 RS se 
; ae, 
7 3 hoe 
yee {ees 
ee eat 
are. A ee 
2 eee epee) 
: PES Neh 
v% 4 Aes vo 
‘ s eT rc ae ee te es 
SS 9 fiyee 
se ye 1 Base 3 oa Rs ; 
3 op a 
va. | i es 
i oy Polymer a ee 
4 nae. 7) ee 
“a : "T Oeeen 
5 : | Saige 
x ie : oaaeiaa 
4 \ Petes ae 
ae} Acmadamtodemenataaonns ee 
oh A _ nS es 
fone j ee 
% a 2 a ee 
Lge ob re ieee 
; | ie FP ee 
g a ———— ie te ' 
A A Ries. rt ae 
se Hee a Pee sei 
i he pee 
<a eens. 
4 a 
et ak ee 
Sere 4 
a gear a 
: Seca 
: gate & 
2 patie AEN 
aos Oe 
at - a PA SR cr ee eee Re sae 
ah ee 
& ae 
eS SAY Sais 
Ss eae 
- é ene tego 
sy | Gator: 
ss ent Se Neer 
- wi See Yi tl tat es 
fa Gare Po tees 
4 Are ce Bee, Be 
Bae he Meera 
: ats ee cai 
| eae 
YF a ne: 
A 2 os | 
ern er Pe af 
it \ faa eh 
ives —_ see. 
440 Ey aa ea 
| alas —80°F/400°F ae 
we , Bede ” _ 
a a a 
SK ey eee 
Ree | tae 
\ a . 
i Tee. Rete 
& > a os ae 
“ eee cs I 
Pa iy | i . 
pee pee 
~. sas : ’ rr : . ‘ P : : . ae 
et *Silicones require special stabilization for satisfactory use in aromatic oils at high temperatures. aaa 
ee eae 
4 ioaner = 
: 4 : ag a 
‘why YS Oe Dr Ars 
ne ez oe 
aS. ° ee a ox: 
ee 4 Boi ees 
eh ee be ane te mi 
Sarat. ¢ idee ae 
KS 3 ae, is eae 
i ee eat - @ Grameen te 
aA, Dart eeu 
Lent i. ot Sa, nf 
aoe eta i Sa ey 
4 rt ¢ Seger 
AT a a fe 
“4 -* ee Ao F 
ihe pect [iS 
ae ke oe uy 
NPE en Any ee WU cs eee vig age pee Sa Se eS) aks Ee oem Reg See Reagent ae bie Secs 5 a ca oN ee eee ee ee es seuss on): ao a 
a ee eee ya elias Mette 4 Sih iaenal = OL Reais! weep | SN aig Saat Beh Arann She aid Pee cs Oro Lt yee eect a memes TTT SS 5 ecea ae a oe i Seta es stead ois Yer meie fh 
PRES ERY Talat sec a SRE ce. een ot ieee me ee ne coe eras in 2 ry ae ee a cs a es RES MRE ree ay ae ie a 
| Ee ait) em ameter age) 02 a See Re te: ee CS SU ee OE ihe a ae eee Ry ik nr, cia ran i RRR + SPR Eat oat Mani ere aly eae 
eo a alae 5 hss NI Gian eer remo Wace: 8 Bie Se fo dpe NRas eS = SF laleeias ra meee a & Egor Ss mare | ay. ie eR esta een SSS ade a 
LTE, op RR IE EAE ae epee meta 8S ees MOR 3° aM 5, A A Rene aloe ae ee Shweta Ty heey * Mera 5 Saas aur heey oy. een eS 
Dem ME ENS PES NE I ie ie Se vate Ome Dente Sayer vote 0 ea Bebe 3 pee oy Bite ce a re a ree a ash toe oy ao Pgs): es Eta IAAL eer ha 
°C EN foare oY ipa? 2). Sets aflame car Scag che Ty! - "2S aM 5-2) RE Al aR AA ISPS ae pert oe Ng a ‘Peete, ee | Ra ioe ae zs Sees th 
PEON Nae Ae Bur \e ak on prtareyas Rieter sary.) Ames peeing cy ceteS ge cerrigret Me oveet kts ic PREIS Raa 2 a 3, L eM 
SIA 0, See meres age eae Ui eae emg Re Se DS Bec nig eg) je. Se yk ee eed aad ca 7 pg Re RIa e Seceaimis = Sea ix aa pi aoe 
MR cee ae ai i ak Welle 1-0) pam S| ee eee tin Lage |) Le IR ah: | saphele as ~ ea aa A Melee uae RR TS ps «<a Sal Ny ai 


Terra-Tires solved problems on this equipment— 
How can they help you in your design? 


- 


‘ Problem: MOBILITY Problem: FLOTATION 

@ @ Solution: Terra-Tires by Goodyear. Their wide tread, Solution: Terra-Tires by Goodyear. An Indiana com- 
® low inflation pressures and high flotation let this pany put Terra-Tires on this scraper to prevent delays 
™ truck, owned by Shell Oil Company, easily pull free caused by equipment miring down. Result: Faster 


of a deep bog during an oil exploration. peat harvesting at lower cost. 


ae 
Bz pr; ¥ 


~ i. =  * 
mt ie ae 
Ge 


BoA eRe gathie Fae taTD a | er. } 
Problem: NON-COMPACTION Problem: CARGO PROTECTION 
Solution: Terra-Tires by Goodyear. A racetrack that’s Solution: Terra-Tires by Goodyear. Bananas bruise 
uneven can damage thoroughbreds’ legs, so Santa easily, so United Fruit “floats” its fruit from farm 
Anita uses tractors with Terra-Tires to condition track to railhead on equipment fitted with Terra-Tires, 


after a rain without compacting ground. which also permit all-season hauling. 


If you’re designing a “go-anywhere” vehicle — or one that must baby 
its cargo or the ground it goes on—Terra-Tires by Goodyear should be 
a part of your design. They’re available in a wide range of sizes and 
treads. Let us know what you’re driving at—or on—or over, we'll be 
glad to suggest a design to solve your problem. Write Goodyear, 
Aviation Products Division, Dept. K-1740, Akron 16, Ohio, or Los 
Angeles 54, California. 


Lots of good things come from A 


OODFYEAR 


Terra-Tire—T.M. The Goodyear Tire & Rubber Company, Akron, Ohio 
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Exposition Issue 


HE November issue features a new event in ASAE 

history — opening day, 2:00 p.m., December 12, of the 
first ASAE-endorsed Agricultural Engineering Exposition. 
On that day a wide variety of producers of products, com- 
ponents, and services will open an exhibit which will last 
for three days in the Exhibit Hall of Chicago's Palmer 
House in conjunction with the ASAE Winter Meeting. 


The basic goal of the first Agricultural Engineering 
Exposition is to provide development, design and research 
engineers working in the field of agriculture with an excel- 
lent and unusual opportunity to inspect and obtain first- 
hand, authoritative information concerning a wide variety 
of components, equipment and materials to assist in the 
solution of problems confronting them. A review of the 
listing of exhibitors and description of exhibits (page 626) 
indicates that the goal has been accomplished. 


In endorsing the Exposition, the ASAE Board of Direc- 
tors expressed the feeling that an Exposition held in con- 
junction with the Winter Meeting, planned especially for 
agricultural engineers, would add considerably to the edu- 
cational value of the three-day meeting. The Exposition 
provides a splendid opportunity for members and visitors 
engaged in the engineering phases of agriculture to see, 
inspect, talk, and discuss components and product devel- 
opment. Best of all, when visiting the exhibit booths, the 
agricultural engineer can converse with the very people 
responsible for the new developments. 


It has been noted, also, that exhibiting firms have staffed 
their booths with top echelon personnel well versed in the 
design, application, and maintenance phases of their prod- 
ucts. Their requests for exhibitor identification badges re- 
veal such titles as president, executive vice-president, chief 
engineer, district engineer, senior sales engineer, manager 
of machinery division, manager of marketing services, direc- 
tor of engineering, etc. 

These men will carefully explain their product displays 
to visitors inspecting farm structures, bearings, motors, 
power transmission equipment; nuts, screws, pins, and 
brackets for application by resistance welding; air cooled 
engines, harrow disks, irrigation equipment, etc. Exhibit 
booths will receive visitors on December 12, 13, and 14 
from 2:00 p.m. to 9:00 p.m. 


A floor plan of the Exhibit Hall appears on page 626. 


About the Cover 


EMBERS will, perhaps, be surprised at the ‘new 
face’ on the front cover of this issue. It was decided 

that, since the week of December 11 provides such a con- 
centrated array of agricultural engineering activities, it 
would be appropriate to give additional emphasis to the 
week through a special cover. The November number, as 
indicated on pages 626 and 627, also will serve as a special 
Exposition Issue as approximately 1,500 copies, in addition 
to the normal circulation, will be distributed to visitors 
attending the first Agricultural Engineering Exposition. The 
standard front cover format will be resumed in December. 
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MINIATURE AND 
INSTRUMENT BALL 
BEARINGS 


Extensive range of ultra- 
precise ball bearings from 
¥%" to 1%" 0.D. Produced 
by New Departure to the 
most exacting requirements 
found in missile guidance 
systems and miniature 
mechanisms of all kinds. 
Write for catalog—PIB. 


AIRCRAFT BEARINGS 


Used in today’s most 
advanced engines. Main 
shaft and accessory drive 
ball bearings for turbine- 
driven and reciprocating 
engines. Designed for ultra- 
high speeds, heavy loads 
and high temperature in 
present and projected air 
and space vehicles. Write 
for catalog—ABC. 


APPLIANCE AND 
ELECTRIC MOTOR 
BEARINGS 
A line of quiet-running 
open, shielded and/or 
sealed ball bearing types 
for fractional and integral 
hp electric motors and 
machinery of all kinds and 
makes. Exclusive New 
Departure integral Sentri- 
Seals offer Lubricated-For- 
Life feature. Write for 

catalog—S. 


MACHINE TOOL 
BEARINGS 


A wide range of radial and 
angular contact ball bear- 
ings for spindles and lead 
screws, made to super-pre- 
cision tolerances. Also avail- 
able for gear box and other 
machine tool applications to 
precision tolerances. Write 
for catalog—S. 


FARM IMPLEMENT 
AND EQUIPMENT 
BEARINGS 


Many types and sizes of 
integrally sealed bearings, 
specifically designed to 
reduce application and 
relubrication maintenance 
costs in farm implements 
and equipment of all kinds. 
Write for catalog—FIC. 


MATERIALS HANDLING, 
EQUIPMENT BEARINGS 


Heavy-duty sealed and 
Lubricated-For-Life ball 
bearings for belt and trolley 
conveyors, lift trucks and 
other types of materials 
handling equipment. Write 
for catalog—CB. 


REZ 32,000 BALL BEARING TYPES, SIZES 


AND SPECIFICATIONS 


.+. Many available with advanced design integral seals 


NEW LAND-RIDING 
SEAL (Crimped) 
Efficient single-lip seal protects 
against moist or dry contami- 
nants. Retains bearing lubricant 
for life. For farm implement discs, 
idler pulleys, automotive propel- 
ler shafts and rear wheels. Avail- 
able with metal trash guards. 


NEW SENTRI-SEAL 
N/D’s most versatile seal... 
available in most single row, 
non-loading groove and small 
double row N/D ball bearings. 
N/D Sentri-Seals are recom- 
mended for general applications 
where moderate to severe con- 
taminant conditions exist. 


NEW TRIPLE-LIP SEAL 


Used where moist and dry con- 
taminant conditions are 


‘extremely severe. Seal elimi- 


nates relubrication mainte- 
nance. It’s available in N/D 
square and round bore ball 
bearings with either spherical 
or cylindrical 0.D.s. 


Replacement Bal! Bearings Available Through United Motors Service And Its Authorized Bearing Distributors 


NEY DOEPCARTVRE 


DIVISION OF GENERAL MOTORS CORPORATION, BRISTOL, CONNECTICUT 
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NEW ARMOR-GARD SEAL 
Resistant to trash winding and 
abrasion, Armor-Gard seals are 
extremely effective under varied 
field conditions. Here’s a highly 
efficient, low torque, molded 
synthetic rubber seal which is 
bonded to and protected by 
a heavy-duty steel shield. 


Visit our Booth 106 at Agricultural Engineering Exposition. 


NEW LAND-RIDING SEAL 
(Pressed) and SENTRI-SEAL 
Exclusive heavy-duty conveyor 
ball bearing and seal combina- 
tion. Especially resistant to moist 
contaminant penetration. Land- 
Riding Seals (pressed) are also 
available for many farm imple- 
ment bearings. 
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CHECK YOUR GEAR NEEDS —> 


and remember all DOUBLE 


OOOOOOOU 


SPIRAL BEVEL GEARS 
HYPOID BEVEL GEARS 
STRAIGHT BEVEL GEARS 
SPUR GEARS 

HELICAL GEARS 
FLYWHEEL RING GEARS 
SPLINE SHAFTS 

GEAR ASSEMBLIES 


are built to produce low installed cost...to serve eco- 
nomically and dependably on the job for which you buy 
them...and to do credit to your product and reputation. 


EATO AUTOMOTIVE GEAR DIVISION 
* | MANUFACTURING COMPANY 


RICHMOND, INDIANA 


FA FOR AUTOMOTIVE, FARM EQUIPMENT AND GENERAL INDUSTRIAL APPLICATIONS 
i. GEAR-MAKERS TO LEADING MANUFACTURERS 
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9 A.M.—rusH CALL. OEM CUSTOMER OUT OF BEARINGS 


In 4 hours, BCA personal service had emergency supply on the way! 


The frantic call came from an OEM customer. His normal 
bearings inventory had vanished under a rush order. Produc- 
tion was screaming for bearings. How fast could we deliver? 


In just four hours, a two-day emergency supply of bear- 
ings was packed and on its way by air. At the same time, 
an additional five-day supply was being loaded for truck 
shipment to the customer. 


Personal service like this is not unusual at BCA, though we 
much prefer orders placed in the normal fashion. Because 
we're flexible in operation, we’re able to eliminate red 
tape and wasted time. This is good for us, and even better 
for our customers. And this is true not only for delivery, 


BEARINGS COMPANY 
OF AMERICA 
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but for engineering and production operations, too. 


In addition, BCA offers complete research and engineering 
facilities and equipment, including specially designed ma- 
chines for testing bearings, often under conditions identical 
to customers’ actual operating conditions. 


We make ball bearings for OEM and replacement use, in 
a complete range of types and sizes, for almost every in- 
dustry . . . automotive, machine tool, construction, agri- 
culture, and others. For complete information or technical 
assistance on bearings problems, contact Bearings 
Company of America, Division of Federal- 
Mogul-Bower Bearings, Inc., Lancaster, Pa. 


DIVISION OF 
FEDERAL-MOGUL-BOWER 
BEARINGS, INC. 
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Report to Readers... 


SIMPLE RIG PUTS DITCH A University of Wyoming agricultural engineer, it 
IRRIGATION ON WHEELS seems, has made a significant new development in 
moving irrigation water over ditch banks into fields 
where it is to be used, without the soil washing and loss of plants that re- 
sult from use of open-end siphons. This engineer conceived the idea of using 
the head of water in the irrigation ditch to drive a couple of undershot 
water wheels, which serve to break the force of the water flowing from the 
ditch sufficiently, by the time it reaches the soil, to reduce washing to a 
minimum. The water wheels by means of a gear train turn a cleated track, on 
which the whole assembly moves along the ditch bank at a speed of about } foot 
a minute, which can be increased or decreased. 


DRAINAGE STUDIES UNDER A new test facility for studying drainage under 
CONTROLLED CONDITIONS controlled conditions is being constructed by the 
California AES at Davis. The first tank to be 

installed will be used for testing drainage tile lines of various lengths and 
materials, as well as drainage pipes of both plastic and fibrous materials. . 
- « « The first experiment will seek to determine the effect of crack widths 
between tiles on drainage flow into tile lines. A study will also be made of 
the spacing of perforations in solid pipes constructed of bituminous fiber. . 
« « e Each tank is to be filled with soil of a different texture to provide 
a more satisfactory understanding of drainage design problems. The studies 
will investigate such factors as depth and spacing of tile lines, accumulation 
of salts on the soil surface as related to drainage, and the use of interceptor 
drains in areas where water moves laterally through the soil. 


GROWING IMPORTANCE OF Whether for bunk feeding as practiced by cattle feed- 
SELF-UNLOADING WAGON ers, or for green chop feeding which is being increas- 

ingly utilized by milk producers, the self-unloading 
wagon has gained favorable acceptance rapidly. Ohio SU dairy specialists rec- 
ommend feeding of forage in the feedlot not only for reasons of health but 
also for better control of milking schedules. Where space is adequate, the 
self-unloading wagon can be used for delivering feed direct to mangers. .... 
The self-unloading wagon, as compared with other means of mechanized feeding, 
has the advantage of being the most flexible since it usually requires only a 
minimum of construction changes. 


NEW MACHINE FIGHTS FOREST Federal and state forestry scientists are now 
FIRES BY SMOTHERING THEM developing at Michigan's forest fire experiment 
Station a device for fighting forest fires by 
smothering them. The machine, called a sandthrower, operates by digging its 
own supply of sand or soil and throwing it on the fire. Tests have shown that 
it can be used to combat crown fires (those that spread through treetops) as 
well as ground fires. .. . . The machine is capable of throwing soil a dis- 
tance of 50 feet or to a height of 25 feet. It has a capacity for delivering 
2 to 4 cubic yards per minute in a steady 70-mph stream. It is also equipped 
with hydraulic controls to change the trajectory and direction of the soil be- 
ing thrown. It operates by digging its own supply of dirt or sand. This in 
turn leaves a shallow trench about 2 feet wide which may serve as a valuable 
fire barrier. .. .. For digging the trench and throwing the soil, the machine 
is equipped with impeller vanes that project from a 750-pound rotating disk 
at the rear. It is powered by a 130-hp engine. Since it requires room to 
maneuver, its use is expected to be limited to fire areas that are not too 
heavily wooded. Another thing, the soil it can use satisfactorily will be 
mainly loose dirt or sand. Relatively firm ground will also be important to 
support the machine's over-all weight of close to 34 tons. The experimen- 
tal model is undergoing minor changes as a result of recent trials. (Continued on page 584) 
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30 MILLION OF THESE JET-FORMED SPHERES IN 


EVERY INCH OF BEARING SURFACE! 


YOU CAN SEE THE CONSISTENT SIZE 
in the photomicrograph. What you can’t see 
is the consistent alloy composition which 
produces uniform bearing properties and 
performance in any alloy type. 


Federal-Mogul makes engine bearings for 
every condition of speed and load. You can 
select from among five different sintered 
copper-lead alloys, all permanently bonded 
to precision-formed steel backing. Our 
Engineering Department is available to you 
for consultation or recommendations on 
bearing design and application. For more 
information, write Federal- 
Mogul Division, 11081 Shoe- 
maker, Detroit 13, Michigan. 


} 
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JET PROCESS BLASTS MOLTEN ALLOY 
INTO UNIFORM PARTICLES .. . so small 


that thirty million will form a thin layer 
only one inch square! This sintered layer 
is the bearing surface of Federal-Mogul 
sleeve bearings. 


Molten copper-lead, alloyed to exact 
specifications, is poured into a special 
inert-atmosphere reaction crucible. Here 
it’s blasted by a high-speed fluid jet to 
form the dense powder shown at left. 


Because of the uniform particle size of 
this powder, the bearing surface of each 
F-M copper-lead sleeve bearing has pre- 
cisely the same alloy composition and 
high adhesion to the steel backing as 
every other F-M bearing of the same 
alloy type! 


' Steel backed bearings with a selection of many different alloys for vir- 
tually any bearing application—Plain and bimetal bushings in bronze, steel or aluminum. Precision 
thrust washers in solid bronze, or sintered alloys on steel (one or both faces). Rolled split spacer 
tubes in steel, aluminum or stainless. 


bearings MOS 
eee FEDERAL-MOGUL-BOWER 
aan BEARINGS, INC. 
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ee Report to Readers (Continued from page 582) 


FRESH WATER FROM How to produce cheap fresh water in arid lands is to be 
THE SUN AND WIND investigated jointly by the agricultural engineering 
branch of FAO and McGill U. This cooperative effort will 
take the form of common projects in various selected arid and semiarid areas. 
Postgraduate fellowships will be offered to selected engineers from countries 
interested in utilizing solar and wind energy in solving their water problems. 
Special attention is to be given to developing smaller devices for the applica- 
tion of wind and sun energy, particularly in areas isolated from conventional 
sources of power. . . . . Production of fresh water at an economical cost is 
essential for raising the standard of living and for increasing agricultural 
production in isolated, semiarid areas where often the sun and wind are the 
only sources of energy available. McGill researchers have been testing several 
devices for purifying salt water by the use of solar energy, with the aim 
of greatly reducing the local cost of producing fresh water. 


WEATHERING EXPOSURE TESTS A report of tests conducted by a California AES 
OF INSULATING FIBERBOARD agricultural engineer reveals that 34-inch in- 
Sulating fiberboard treated with penta-chloro- 
phenol will souwsie a useful life up to 12 years of weathering exposure on the 
ground. Up to 10 years all samples used in the tests were found to be very 
durable, but after 12 years none was useful. ... . The tests showed that the 
untreated fiberboard was about as safe as the treated material up to 10 years, 
which was believed to be due to the protective effect of the manufacturing process. 
The amounts of the chemical used ranged from 0.25 to 1.0 percent. The heavier 
treatments proved most beneficial during the eleventh and twelfth years. .... 
The engineer concludes that the fiberboard tested could be expected to provide 
satisfactory service in ordinary building construction many times as long as 
under the severe exposure tests he conducted. 


STRAW MULCH REDUCES EROSION From a recent study made at the Indiana AES 
TO A MINIMUM ON FALLOW LAND by a soil scientist and an agricultural engi- 

neer of the USDA, it was found that soil ero- 
sion could be cut to a minimum by applying a wheat straw mulch of one ton per 
acre. Two tons of the straw stopped the erosion completely. ... . The straw 
mulch was applied to freshly disked fallow soil a month after plowing. The 
soil was a highly permeable silt loam with a 5 percent slope. The water was 
applied at a constant intensity of 23 inches per hour. ... . This study 
showed that the higher applications of mulch kept the soil surface open, and 
that this permitted good infiltration and at the same time prevented soil 
washing. The smaller amounts of mulch increased infiltration only slightly; 
however, they significantly decreased the velocity of runoff. This, in turn, 
reduced the capacity of the water to erode the soil. 


RAPID, ACCURATE TEST FOR A USDA-California AES research team has devised 
RATING LIVESTOCK SHADES a rapid, accurate, inexpensive test for rating 

the heat-reducing properties of materials used 
to shade livestock from the sun. The test can be conducted any warm, sunny 
day. . . . »« Shades being tested are supported by open frames four feet high. 
A black globe thermometer not only measures the heat intensity 18 inches beneath 
each shade material being tested, but it also gages the combined temperature 
effects of air, solar radiation, and wind. ... . Embossed corrugated 
aluminum was used as a check in comparative tests with other shade materials. 
Of fifty materials tested, twenty-five were found more effective than the check 
material. A 6-inch layer of hay was found most efficient of all. Proved also 
effective were painted steel and aluminum sheets, painted or aluminum foil- 


covered fiberboard, plastic and plywood surfaces, and neoprene-coated nylon. 


Snow fences and translucent polyethylene film coverings were found to be less 
efficient. 
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BENDIX BAND/DISC BRAKES 
Now you can get the combined ad- 
vantages of band and disc brakes 
in one compact unit—the Bendix® 
band/disc tractor brake. Created 
by Bendix—brake headquarters of 
the world—this newly designed 
brake increases torque capacity, while reducing brake size. It provides maximum 
lining area in minimum space; permits rapid heat dissipation. ™ For added pro- 
tection and greater safety, the band/disc brake is entirely enclosed on the tractor— 
sealed off against dust, mud, and water. Maintenance is easy, since there are fewer 
parts. Adjustments are simple and external. The 7%” x 14” brake can be installed 
on wheel or jack shaft. M Bendix also makes a complete line of conventional tractor 
brakes. For more detailed information, write us today at South Bend, Indiana. 


Bendix Products Automotive Division 
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Dayco offers the only complete 
line of V-Belts in the industry 
for every power transmission 
need—from fractional to 1,000 
and more horsepower. 


Dayco builds specialized 
V-Belts for the efficient trans- 
mission of power on all types 
of traction, propulsion and aux- 
iliary farm implement drives. 


Dayco provides a complete line 
of Fan Belts, Radiator Hose, 
and other rubber products for 
passengercars, trucks, busses, 
and tractors. 
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Dayco offers molded and hor- 
izontal braided, machine and 
hand wrapped fabric, and wo- 
ven jacket constructions for all 
industrial applications. 


Dayco offset and letter press 
rollers, Gold Seal offset Blan- 
kets, Color Separators and 
Fountain Dividers, for all 
makes of presses. 


Dayco custom-engineered 
molded rubber, rubber-to- 
metal and rubber-and-fabric 
components for mechanical 
applications. 


TEs ar atm | pe tern Sel GPT See th OS tere We te ge . enee ; TR Brel oh ea eS 3) ae 
te ers s | ee oot aoe RO res a 1 ieee? . repr : 7 Sole kee Be aa MH eae oe 
2 See I a i aren Rie ytived Sautta. y's ciate se? ae ote eee A = ers Sees gh ere tear 
ee ete py i. jon ee a eae aeameee. ve eee Tee teh oe " it eo 
Sy Sees ee i wf 5 2) Sn ee ree oo 2 “| hk on ee feces: ; 
| V-BELT DRIVES —‘ | AUTOMOTIVE PRODUCTS © PRINTING PRODUCTS. {1 
EEE ES eee ee a ie ery wen eee ae ee 
; Be 
ons ‘ i gl Ne ty 
. 4 \ if @ ) Wi 1 , A —s ¢ abt ee 
3 3 we ; lt ae eo ae 
ei \\WP | w/ Hi ee 
. YF Datla 4 a — 4 ie 
7 f a: . We ‘4a ‘ i ; Y Ee 
4 al 4) oNx > av i ely lf dere se 
oe A om) % wpe ily Me ao 
| Ae SI aN |i ; | a. 
: = \ es, i AQ nt @ a 
‘ if : 3 7 eae 
ate mates % Ss ( T) \p = 3 H H ‘aff eae ok ee 
hs a a O es) “ \ | ae= a 
ee ® (a= c—_ ty ai eA SPE es ip 
wae s by [fr j Re gee . 
ae ~ ———_ : ? oie 
2 Ol inane a ecient 
i - 3 ram “ ae ae Z 
of : vai Sita S x 
ae 4 Martane \ ee 
ges as aD ial a waceresescoseneses fel, eee cae 
re eS q ap 
mes ae & a ae Q <7 , | 
SS . : 4 annie 
; err tri i > ‘ ) Ye 
% RESET OF Or Awee joa essxaemeweate tcoeserntoc Oy oe : <P ee f: tS 
_ 3 4 rity . > WO ety 
oa RETIN : ; Ly a mS) pete 
ae Ralf Zz —me “ er 
eee A me) f= | S ZAN\ pet aes 
‘epics SS ee ce rie eS) 
~ ; | SAS TM ee G =) Be 
Leena “ fem 2 
is ae: 
Lo 
ae 
is are 5. 
re ee 
: met ee 
2 So ene 
(on) Sol ees a eee a ee ee ee ee "eee es eae 
I i i Re eee i. se 
Voele | iene © : i © ee ee) is wee: Ss egies. | 
1, AGRICULTU RAL V-BELTS — ‘INDUSTRIAL oo ee RUBBER eee Sy 
sige ace Co th ee ee Me” ee eer | Pe Seer eS a Put Eee ti eee eee a 
oe" CSTR CMG ae a eee ; Saeco. (ae on tC sc eer ele Seem Li LM | tt ee Sere? PN | 
, oe 
 ¥ j RG) / . eB Nes : 
J Gal i oth : > i Th < ; ae ae 
} A 7 d ——3 £ § on. aeons 
ee 4 a b> oR. io a= ai I~ \\¥ ; eS 
% =\i a/\y = ' 920 i ‘wea, \= a nfs ne Za. ’ se ae 
sie —V REAL CINE : | AY cA ii =, Ge 
r q “ "| . ee 
ey X) ) _ L E\ se ; \\ | his eis: 
= DAY AAA OZ A | lag 
ak iN \ x Sa VD = R\ ¢ epee, iat 
f ER | ee " ee 
| WD NSS\WER}\ VES we wee ) ee 
2 }) = }- A, f\ \ ‘A yi \ EU TC ee 
=? 7 wi® rw Ga -_ 
4 vf ROO aad 4 
jay ee = t—> SS if ———— ; V@ Y a waren ae 
ae aaa bY See 
; : SYA } ae ei a 
: UYYE Ny 8 Rese ee ei: ee 
eos: bees dbee HATER XY , ‘ ES Xa 
” Cae g re ex 
“i 3 SEEEER IEEE eo 
era. = © ODI ARG ET 2 ol 
We fe v4 Ba 0) oa ; ee = 
ean : 2 Prrereseecis 2% ase 
- 8 sane x ' Be oa ica ee 
i ‘ See _ i ag ie ; Ey) are ne 
- : | ee er eres 
So 2 ape os Nbacsssscsszedt| \ Pe 
oe ao 
‘ eas: 
By: a 
ay >: oe 
ee pee Ce 
; ee 
: Ac ae 
Ce 
3 Pe et 3 “ . oe ye ye 
10 fe RSS (bape Memmi ee Glan a a ra Sy ol ae eal ener ys a an Peete eee eet Tene et eee Ee SE iN Sa i a aerate a eel. 
oe Merete Fie © Fel: a ea) eee see “Meee |e a i. oe ae Lega: 
Ss ae ee Ce ee eae eo cba i: raw 4 1 ee ee 
Writers Cb areas jae, SSA, ne ee i een aman Re eS Etta Sip Beers eo-4, at a hice pee | Tae Eb ater “ee 
SE ae eee ae “le Re Sok ey one. pene i Her ee a ose 3 
US Eee RRS tere cca tee ee aE st ies Omen eee ase oo Bec t ae ieee ae Co ee re ae eras Yet aS ean eae SN 4 VRS ee 
ee ee ee, bee Lies ce 1 RR Sa aaa 2 Wa 


Take your pencil. Get all the Dayton 
literature from your files. Make one little 
change. In place of Dayton write Dayco. 


From now on, that’s our product name. 
Dayco V-Belts. Dayco Hose. Dayco 
Printing Rollers and Blankets. Dayco 
Molded Rubber. Dayco Agricultural and 
Railway Drives. 


Thus ends the difference between our 
corporate name, Dayco and our former 
product name, Dayton. 


Let us repeat. The only thing that’s 
changed is the name. The same high 
quality. The same broad line. The same 
friendly, helpful people. Only their prod- 
uct line is now Dayco. DAYCQO. 
D-A-Y-C-O. 


yco 


CORPORATION 


Rubber Products Division Melrose Park, Illinois 


(Formerly known as The Dayton Rubber Company) 
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Visit our Booths 66, 67 at Agricultural Enginering Exposition. 
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: Need a special brake 
2 for a special machine? 


17 If you're going into production on a special machine with 
: special brake or clutch requirements, Ausco’s years of ex- 

4 perience can probably help you solve your problem. Chances 
os : are there’s an Ausco production model that will suit your 
oe needs exactly, saving you the expense of new tooling. 


BARBER-GREENE asphalt finisher at work 
on Los Angeles Airport. Precision steer- 
ing, braking and power control are pro- 
vided by Ausco disc brakes and clutches. 


| 
‘ 


Ausco designs are flexible... 


The tables below show how torque capacity of Ausco Disc 
Brakes and Clutches can be increased in every size simply 
by adding one or more discs. 


BF hi 


GALION Roll-O-Matic road roller. Operating 
on the differential gear, Ausco brakes are 
effective on both rolls for service and parking. 


=a | 
a 


Disc Brakes 
Chesen for special purpose 


machines like these... 


AUSCO DISC BRAKES 
TORQUE CAPACITY 


Torque capacity per brake @ 700 PSI T. L. 
2 disc | 3 DISC | A SC 
Pane | sao [eo | tn6e0 
Gixsn | mam | 20 | asco 
CC EE 


sata a na ae ot 
ee OO em TN 


HUBER-WARCO road rollers use the Ausco 
disc brake operating on the roller drive 


ont ag of eleven standard Ausco brake sizes are indicated in shaft for parking and service. 
is table. : 

fi 

ms 2 


AUSCO DISC CLUTCH | 
TORQUE CAPACITY 


| lTorque capacity at 150 RPM Shaft Speed 


31z€] SINGLE DOUBLE TRIPLE 
DISC osc DISC 


18 x 5} 12,000 tb. in. | 24,000 tb. in} 36,000 1b. in. 


% If you have need for brakes or clutches for self-propelled 
equipment of any kind, consult with Ausco. 


HI 


AUTO SPECIALTIES MANUFACTURING COMPANY 
St. Joseph, Michigan 


Suppliers to the automotive and agricultural industries since 1908. 


LE-ROI Tractair compressor equipped with 
' Ausco disc brakes test drilling for gas leaks. 
| 
| 


588 AGRICULTURAL ENGINEERING * NOVEMBER * 1961 


0 A RCo SUS OS | Aa I ie i <a ay Rg iG? samen eb ROR ey Do ee eB ee ay er Lee ne cee oe Ft a eS Pe ee Ve eas = 
et ee ae rem Shee a ae ee ice a, Si stanet ae ee nt he ee ee Bek eso ke 
Ta NR eae eee eae) “Se he gaan ge Gli ae Ee Tamer aka 2g AE th Rene Ree ol bi pwr dee Same 4 pe toe eee « y, : Np ats Seas 
MR So Sit eg RE hs eek ae | ea aL eee 4 Ne ie el aan eee 
him ERS Say) 
. oo ~~ 
tae Ob 
‘ ; _ i jpegs a s 
| : ee eee 
paises * ae ac ee eres <8 oe Ubcls nyo aie 
> ‘ feo ae Nb: 
i 4 = ie oS «ea 
se® P ’ , e ah aa SaRee: Seo 
i re —e mes ei 
' ee oj Pi © — + i > i= Vie an Tak Ba eg ‘| 
or Sar ae MES: ; 5 eg eee ee. 
= ag a EOS ee. 
. “eS Se ee |: Ler, " Bei Shee 
“eet Lard ood —_ iad | 
' ' ~ 32 te , : A — bed act See 
a ee , ' ft. " . yw 7 = 5 = ae ea B 
‘ a : : = 4a 4 oe ieee hes |? 
S ee a . tae. = Z seg as aes Ee 
. a ee te eee Oe’ Eames! 
oe oe Ni ; ae | 
Zs tie an ee Vet rrr eg |! 
: pe 4 i ga : Be me % a pa Ba Be le 
geo Fae me, ieee 
2G! Keo ge Rs Pea 
— AY S) a 
=> a. ae 
P a it cen oN oS i 4 as aa Serer 
ee tg a, py “ee 2 get ae 
ae ee), ee — ane! eet Sees 
enn feet e 
>, + = 2 HL 
= Tiere 
Beg ake) 
areal 
Po eee | ais 
j Poon ae 
| {ache eT 
: ao pa eee eee 
ay ae |e ea 
Ber a Mees ad 
i eK y | ad Sie 
7 ’ i 1 Sil We 
: ee Pests ae aM.” CERI a 5 
| ) ae 1 ied Psi ee ge i a font ae 
s ‘aes . SALION ies, ae . re Se i: tees « 
: ae = ee ae Bei eS, 
(hr olen a Ae etn, = 
A | eaumemmaeeal : ee 3 x ~<jpiee ES lee 
a = wig pees pe i, ES el (tess 
e ae j = ee a — Poe ae 
Nae aoe yy bi Cee | Sega eek! 
ahi ‘ bd YY  ) =e q Rainy pes! 
in i | q . ot Set gh all eG ——_ “Secs i 
‘ : Ls. x: 3 eo 2 i eee q ‘eke 
aed § Be q < sath “ae ka iia nee ; tS os 
; " <= “ a ee | —— eee 
tan ! Tae NN ig eee =a, a ee ae ae 
Ro ie = 6 ag a wp ee ary 
‘ ‘ Z£ oi “\ Be oi Se = is 2% x P se P oR itt — _— ee ere 
; BO . ae, core eS } 2? ie ol pr =. ae 
‘ ae 2 ae ‘  Selpe Se a So A ih Sg el ve a pra 
AN \ gy — oF ee 
Guia ; a : ag tec) \ e's a Be ae 
ee Za = tis hh ae 
aaa a ; ¥ Y Rok Bal | ae 
os a 4 ‘= _» 9 ree i 
oe i 4 , eat oe ad 
7 P ‘= ¥ | BA 2a ae 
La - “ga a oe. at % a Bae, >). 
a aa 4 ‘7 oN : gupta 3 
‘We HERS) az RR AE RT EL eae das 
~ oe 1 4 Lees Ceeee 
e ie Bite mee ‘ ; eee 
ee >. dee Fog eee 
: dl 7 ae ae ee i Sieeaa 
eee | Be 
i ) {is A ees 
“ASS | ie Sree 2 & 5 Pa 
. . fe a M ) eis. 
Dee wi ts - | ee i | foe 
ey . Pt & a 
bet aed . ana e Sm aaa Fe Aue 3 
mm } » i — Sf. Be ~% ‘, pee 
Oe a. ! : c — e Bi ee ‘ erie 
: Ae ae z me i ec eo a ae eas 
iy ae: “i ee ia cy ae 
4%. Lt i * es ™ : aos Rien er om . a we 
‘ats: ee i 7 sf ates Ce M4 $iph ree. 
“Bi Wt th a It a OR — ae ce 
: i | a eer inmemrsrercti spn, 3 I ES meee gS sae 
: ie S| | cn hggeeeall a ie 
Rat 2 SPU RAMA? ot | | ” Be ee 
S, : | eek 
; c if ‘s | | oe oe 
Rig é i ‘ | ae 
: . en : — pate | he 
ae tas 
: Se eae 
> ; | ae pee a = 
| 7 ' teres. 
ee ee ot Sere 
Es Se eel eee se é 
; Sah: etd igs dan ee ee 
, | { Bs | | Alby ] tk - ba pe ee ape BS ) a5 2¢ were Z ; og aay § a. os 
} | | i on aes % : i— ee FA ere ee jee 
nA ] Hi] | | = er = ome mee oa ee si bee 
te “Ht iy me Siam bil ii — i eS a oe _ ek, BD 2 omg ow is ” . iste Y ae 
| | } | . . a ee : eee 
WAL Forme NUN) PE WL — ~~ eer | ee 
| 4 i y 4 | Hg ¥ ee ye as aghes 
‘ . = ff j ia 5; 
F TS | 8) it e | “= Bea. 2: Fe “a Mi : Bes 
Fae en 3 - ~ : io say 
oe ee | met cecal = 4 -_ , ¥ \ * | at 
: ee 4 - aE — 1 i AER's vias 
j i . ee 5 ee — - j ome 
: e: JA ee a 4 ee 
By aa oo" 7 at 
‘ g , ae ii oe a 
. ai ee “Ss 7 ele 
a, J Mee j ee: 
toa — : - 
’ : Bas de i a 
‘ — r : Be ake 
7‘ ep i “st hs ae, 
aie Mois 
é f ee pe | ae By ae 
dee oe Eee a ec a ee Soe ae 
“de oe : 
pat +s | Ae) 
“ x aMegere 
Oe See 
a ge. 
Migs ee fee oe a eee js : 7) Se 
Ear i ae tle ee Pe eee fo | ty Saar Peat ete eiapie' wecants ; —_ ee 
OTE aS Se RM ROS RR IAS te eae} ss A SS Sag Sm Cie. 0 SN eras Wa i Aa OS ne alan ea Bs OL Re ce a egies: aS ae 
or Sie ROO ate See. OS ee ee ees ee ae ot eget ci <0 ns aaa .. ee haan bs ek ee 3 
ieee emg co Sei Tare rele ON eee ae ese Pane ca ce i eee else eee. A ae 
UR ae peg age RMI ic i RMI VSO gi tg onc Pe 0G Va Ree eee ee 
25 f re a, i hae ets 4 pe ae oo ae Se epg rs tain 5 >| Sauna eee Cae 
Rt gi ee ee 


One in a series of technical reports by Bower 


BEARING BRIEFINGS 


TESTING PUTS THE HEAT ON—HELPS 
BEARINGS BEHAVE IN EXTREME ENVIRONMENTS 


In industry today, bearing operating con- 
ditions are becoming increasingly severe. 
To conquer difficult environments, heat, 
corrosion and oxidation, Bower conducts 
exhaustive research to achieve improved 
bearing performance. One important 
area of Bower research, for example, is 
the development of special alloys to with- 
stand extreme heat. To do this, Bower 
researchers use special heating appara- 
tus to study hardness, strength and other 
characteristics of alloys at temperatures 
in excess of 1000°F. 


ei 


, 


One of the devices Bower utilizes to 
assure bearing precision at high temper- 
atures is a creep tester. Bower engineers 
use it to load a test bar to a predeter- 
mined stress level, then, with the assist- 
ance of a special heating unit, find out 
precisely how much the bar stretches as 
temperatures are elevated to a thousand 
degrees F., and beyond. 


With this type of data and the help of 
other Bower precision research equip- 
ment, engineers can determine alloys 
that best withstand torrid temperatures. 
They can also effectively mate thermal 
expansion characteristics of the various 
alloys used in roller bearing components 
and in shafts and housings as well. As Bower engineers study how alloys stretch as temperatures rise in 


a result of this mating, Bower creates excess of 1000°F., to perfect bearings that can take it. 
bearings that maintain precision in the 


required temperature ranges and ensures 
bearings that provide long life, heavy 
load capacity and high-speed operation. 


hts attain 


in bearing alloys and other critical areas, in tapered and cylindrical roller bear- 
we suggest you consider Bower to assist ings as well as in journal roller assem- 
you with your bearing needs. Bower  blies. Bower Roller Bearing Division, 
Because of Bower’s continuing research _ provides a full range of types and sizes Detroit 14, Michigan. 
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ROLLER BEARINGS 


DIVISION OF 
FEDERAL-MOGUL-BOWER 
BEARINGS, INC. 
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ford offers an 
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Spring-Loo 
i thousands of tractors, farm 


These russe 
haulers and trucks. For foot 


pedal or hand lever control, Roc 
smoothly and dampen vibratio Sizes range from 
6 inches torque loads to 2,5 ft. Ibs 
Dual-Drive FA Clutches 
Rockford dual-drive spring-loaded clutches provide 
puilt-in constant running live power take- Low-inerta 
j ith modern high speed engines 
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WIRE GUIDE 
ROLLER FOR 
HAY BALER 


rae f oe ‘Favm Machinery 


| pe MOUNTED BEARINGS ore widely used by Agricultural Engineers because of 

their mounting simplicity and cost saving possibilities. NICE FTF flange mounted bearings 
offer the ultimate in mounting simplicity, cost saving and performance, by combining the 
advantages of the revolutionary new UNIBAL construction with use of a unique new seal 
especially developed for farm machinery service. 


a a ’ C 3 hearings 


UNIBAL construction and patented manufacturing methods produce bearings with ex- 
ceptional durability and strength and the new seal effectively retains lubricant and 
excludes dust, dirt and moisture, even under the most adverse conditions of operation. 


In addition, NICE produces 
many other standard and 
special farm machinery bear- 
ings such as wire guide bear- 
ings, cam followers, power 
take-off bearings, idlers, disc 
and wheel bearings, some of 
which are illustrated. 


Type FTFH MULTI-PURPOSE HEX BORE 
RADIAL BEARING, designed for use with 
or without FTF flanges. Approx. Half Size 


Baxee DLT AIT POR AII LESLIE ETE LE ESI 


Write for Catalog FM100 


No. 7366H 
MULTI-PURPOSE 
_ RADIAL BEARING 
WITH EXTENDED 
INNER RACE 


Approx. Full Size 


NICE FTF Flange Mounted Bearings 


Dia. | Square L Y 
Bolt | Bolt 
Circle | Hole 


No. 7374-2 
RADIAL BEARING 

USED IN FERTILIZER 
AND SEED OPENERS 


Approx. Full Size 


No. 7289-1 
FLANGE MOUNTED | jj 
RADIAL BEARING 
ASSEMBLY FOR USE i" 


F j 


No. 7231-2H 
MULTI-PURPOSE 
RADIAL BEARING 


Approx. Full Size 


IN PLANTER : 
PRESS WHEEL iv 


Approx. Holf Size | “a 
| 


SAAR LN SPOTL RE LIN OSCU REDE 


ss 


FORAGE 


HAY RAKE 
HARVESTER ‘ TINE BAR a 
CAM FOLLOWER BEARING AND BOLT | 
Approx. Full Size | Approx. Holf Size i 
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Visit our Booth 63 at Agricultural Engineering Exposition. 
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... for irrigation control 


For conservation economy 


Steel 


Economical, 
Easy-To-Install 
Armco Products 
For Conservation 


Armco can supply you with a complete line of 
steel conservation products that combine top 
performance with low installed cost . . . from 
subdrainage pipe to ditch-check sheeting. Each 
product, available in a wide range of sizes, 
gages and protective coatings, goes in fast with 
light equipment. 

Armco Conservation Products are service- 
proved and are readily available throughout the 
United States. For complete product data and 
technical assistance, write Armco Drainage & 
Metal Products, Inc., subsidiary of Armco Steel 
Corporation, 7121 Curtis Street, Middletown, 
Ohio. 


Drainage 
ARMCO & Metal 
Products 
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John Deere Replacement Parts 
Fit and Wear like the Originals 


The reason is simple. It’s because every 
part is an exact duplicate of the original 
—made in the same dies or molds—of the 
same materials—by the same skilled crafts- 
men. How can they be different? The proper 
fit and long wear built into the originals 
must be in the duplicates. 

Only the highest-quality raw materials 
go into making all parts. Then representa- 
tive parts from every production run are 
put through strenuous tests to meet rigid 
John Deere specifications. These tests prove 
beyond a doubt that these replacement 
parts, or those used in original equipment, 
will provide long, dependable service. Then 
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and only then—the parts are ready for 
new equipment use and dealer distribution. 

Parts-distribution centers are strategi- 
cally located throughout the United States 
for rapid and efficient distribution of parts 
to John Deere dealers. 

To the customer, this system of quality 
control and distribution means parts avail- 
able when needed—parts that give maxi- 
mum performance for his dollar. 


JOHN DEERE 
3300 River Drive 
Moline, Illinois 
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A pick-up type reel is an important contri- 
bution to the performance of any harvester 
—and the design of the right harvester- 
matched reel is a specialized problem. Why 
not employ our engineering skill and back- 
ground to help in this important phase of 
your overall harvester design? Drawing on 
our experience of over 25 years and many 


exclusive patents, we can engineer a pick-up 
reel tailored to the other design character- 
istics of your machine, and the crops and 
areas being served. As a leading producer 
of pick-up reels, we have the plant capacity 
and automated production lines to assure 
you of delivery at reasonable costs. Let 
us conserve your valuable engineering time. 


Also designers and manufacturers of harvesting machines for green peas, 
spinach, lima beans, mint, greens, pumpkins and other specialized crops. 


-H. D. HUME COMPANY 


Mendota, Illinois 
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J. I. Case Company engineers designed the new ‘‘600” 
Combine with three significant advantages—big capac- 
ity, extra maneuverability and unexcelled versatility! 
More than ever, here is a combine engineered and built 
to do a remarkable job of meeting the needs of all crops 
and harvesting conditions. 

To make sure this equipment does all its jobs well, a 
custom-made drive was needed. And because of their 
proven performance on other J. I. Case vehicle needs, 
Rockwell-Standard engineers were called in to work 
with Case planners and designers. Result of this coop- 
erative effort was the new Rockwell-Standard TA-251 
Axle. In every test to date, this specially designed driv- 
ing axle has proven that it will give long, efficient, pro- 
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ductive service—and take all the rugged usage for which 
the Case ‘‘600” was built. 

Rockwell-Standard is the acknowledged leader in de- 
veloping axles for all types of specialized vehicles. What- 
ever problems you have in designing and building self- 
propelled drives, consult Rockwell-Standard. Their spe- 
cialized experience is industry-wide. It costs you nothing 
—and will undoubtedly offer you substantial savings in 
both time and money. 


i RocKwei & 
ROCKWELL-STANDARD 
CORPORATION NO ® 
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Visit our Booths 90-91 at Agricultural Engineering Exposition. 
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Close-up of Deere unit shows Condor Flat 
Whipcord Belt on a separator drive and 
two Manhattan Agricultural Traction Drive 
V-Belts transmitting power from engine to 
wheels through a variable speed sheave. 


‘ ania, . 
CF LN Bis “vy yt 


Bi 


cnneuaneean 
AGRICULTURAL BELTS 


Meet Modern Equipment Design Requirements 


On job-proven farm equipment like the John Deere 
95 Combine pictured above, Manhattan Agricultural 
Belts assure positive power delivery and long service 
life where it counts the most —in field operation. 

Manhattan belting engineers draw on more than 
60 years of rubber technology and experience to 
produce the most reliable and economical belts 
available today. The exclusive Extensible-Tip Splice 
on Condor Whipcord Belts, for example, is a 
feature found in no other endless farm belt. Other 


engineered features of strength, flexibility and long 
service life built into Condor Whipcord Belts and 
Manhattan Agricultural V-Belts contribute to the 
success of farm equipment by making power drives 
as trouble-free as possible. 

Let R/M show you why Manhattan Agricultural 
Belts have won the confidence of leading farm 
machine manufacturers . how they can add 
“More Use per Dollar” to the equipment you 
design or produce. 


ENGINEERED FOR FARM EQUIPMENT DRIVES 


¢ MANHATTAN AGRICULTURAL V-BELTS 
e R/M POLY-V® DRIVES 


RAYBESTOS-MANHATTAN, 


MANHATTAN RUBBER DIVISION, PASSAIC, NEW JERSEY 
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e CONDOR WHIPCORD ENDLESS BELTS 


RM1000R 


ENGINEERED 
RUBBER 
PRODUCTS 

e « » “MORE USE 
PER DOLLAR” 


INC. 
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VISIT US 
AT THE SHOW — 
BOOTH NO. 3 
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Visit our Booth 3 at Agricultural Engineering Exposition. 
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at the exposition... 


an INVITATION 
and a PROMISE 


You're cordially invited to stop in at CHAIN Belt 
Booth 95 at the Agricultural Engineering Exposi- 
tion. We promise it will be well worth your while 
for idea-stimulating presentations of the latest in 
agricultural implement chains and universal joints. 

Interested in cutting implement costs...increas- 
ing operating efficiency? Chances are a Rex Chain 
or U-joint expert can suggest application ideas that 
will accomplish both. Perhaps it's a chain that 
offers longer life...an attachment that exactly fits 
into your plans...a universal joint that provides 
greater capacity at lower cost...or a basic applica- 
tion suggestion that can add an extra season of life. 

Be sure to visit Booth 95, or, if you can’t make the 
exposition this year, write us for help with your 
chain or U-joint problems. CHAIN Belt Company, 
Agricultural Chain Division, 13943 Park Avenue, 
Dolton, Illinois. 
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H t k 1. BARN—Temperature, ventilation and heater 

OW CO MAKC YOUT  controis. 2. mick and PUMP HOUSE—Tempera- 

- ture, bulk milk cooling, water temperature and flow 

3 most im ortant controls. 3. HOG HOUSE—Temperature, ventila- 

Dp tion and infrared heat lamp controls. 4. GRAIN 

BINS—Grain aeration and bin drying controls. 5. 

acres work harder CROP DRIER—Burner, fan and limit controls. 6. 

CROP STORAGE—Temperature and ventilation 

controls. 7. POULTRY HOUSE—Temperature, 

Honeywell automatic controls will help cut ventilation and watering controls. 8. CHICKEN 

costs and increase production on your farm- BROODER AND INCUBATOR—Temperature and 

stead. Herds and flocks will thrive in a more safety controls. 9. POULTRY PROCESSING— 

healthful atmosphere. a. drying, storage, Scalding and wax immersion tank temperature con- 

and epee | processing will be accurately con- trols. Cooling, quick freezing, and storage tem- 

trolled and you'll work in a more comfortable perature controls. 10. TOBACCO CURING— 

environment. Get full profit from what you Temperature limit and burner controls. 11. 

produce with these Honeywell automatic con- HOME—Heating, cooling, humidification, water 
trols on your farm. heating and appliance controls. 


Visit us at Booth 77 at the Agricultural ee ie 
Engineering Exposition or mail coupon. | MINNEAPOLIS-HONEYWELL Minneapolis 8, Minn. 

| 
Honeywell ! 0 Grain Aeration Controls. (] Bulk Milk Cooling Controls. 

C0 Farm-O-Stat Ventilation Controls. (] Home Controls. 
+ e 

H Fists to, Cotiol | name 
| ee 

| 

| 


Please send me literature on: [] Crop Drier Controls. 
ADDRESS 
HONEYWELL INTERNATIONAL Sales and Service offices in 


all principal cities of the world. Manufacturing in United States, 
United Kingdom, Canada, Netherlands, Germany, France, Japan. 
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For years, Perfect Circle has been investing heavily 
in the future of our industry with a research program 
that brings together the finest in facilities and per- 
sonnel. It has resulted in new products such as the 
Road Test Simulator. 

This ingenious electronic programing system now 
makes it possible to repeat actual road tests right in 
the laboratory—each one identical, duplicating 
traffic conditions and driver habits. 

First, a master road test is recorded on magnetic 
tape—with a taxi in city traffic, or a truck on a turn- 
pike .. . perhaps a tractor in a field. Throughout, the 
PC Simulator electronically records a variety of en- 
gine conditions: RPM, manifold pressure, oil and 
coolant temperatures. These actual operating con- 
ditions can then be recreated time after time in test 
engines on laboratory dynamometers. Since the units 
being tested are the only variables, comparative re- 
sults are much more informative than ever before. 

The Perfect Circle Road Test Simulator is now 
being used at several of America’s leading research 
facilities to achieve better engineering, faster and at 
less cost. For information about this new product— 
created and developed by Perfect Circle advanced re- 
search—and how it can help solve your engineering 
problems, contact your Perfect Circle representative. 
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PISTON RINGS * PRECISION CASTINGS © SPEEDOSTAT * ELECTRONIC PROGRAMING EQUIPMENT 
Hagerstown, Indiana « Don Millis, Ontario, Canada 
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The ASAE in 


Serving agricultural engineers and agriculture 
in particular and humanity in general 


Report on operation of ASAE as a national 
society, presented by John R. Carreker, mem- 
ber of ASAE Board of Directors, during Georgia 
Section Meeting at the University of Georgia, 
October 19, 1961. Title and subject treatment 
were adopted to general theme of meeting 
—Space Age and Agricultural Engineering. 


VERY planned flight into space is pro- 
jected from some kind of launching 


pad. The launching pad that puts 
ASAE into orbit is the service that agricul- 
tural engineers provide for agriculture in 
particular and humanity in general. These 
engineers, individually and as a group, are 
dedicated to servicing their fellow man 
through the multitude of applications of 
engineering in agriculture. The solid foun- 
dation on which they built has enabled 
members of the profession to achieve in- 
creasingly greater accomplishments in their 
field with each passing year. 

The fuel that projected this body into 
space is professional development. Forty- 
seven colleges and universities in the United 
States and Canada now offer professional 
curriculums in agricultural engineering. Of 
these, thirty-three are accredited by Engi- 
neer’s Council for Professional Develop- 
ment. Graduates from these and related 
engineering institutions have entered this 
profession equipped with an ever-increasing 
degree of skill and training. 

Professional development through on-the- 
job training and participation in ASAE 
activities have added greatly to the skills 
and accomplishments of these agricultural 
engineers. Technological advancements have 
been so rapid that “technical sterility” is 
practically unknown. 


The Vehicle — ASAE 
Taking a closer look at this body called 
ASAE, whose orbital course we are con- 
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ment, Southern Branch, Soil and Water Con- 
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sidering, it was launched in 1907 with 18 
charter members, three of whom are still 
living. It has enjoyed substantial growth 
in the 54 years of its life. 


There are several components of this 
vehicle we might examine in some detail. 
The basic structure, of course, is comprised 
of the individual members who are welded 
together in an active society and form an 
effective vehicle for service and professional 
development. These members are located in 
all fifty states of U.S.A., nine provinces of 
Canada and sixty odd other countries around 
the world. There are members on every con- 
tinent of this globe—and it is likely that agri- 
cultural engineers will be among the first 
contingent of scientists to be sent to other 
planets, when the level of technology that 
requires is attained. Certainly they will be 
needed there to help link the engineering 
and biological skills needed to sustain life 
on those other planets. You can see that 
this linking of engineering and biological 
skills is what really sets the agricultural 
engineer apart from other engineers. As a 
group, we have a distinct advantage in this 
respect that should propel us onward and 
upward in an ever-expanding sphere of 
activity. 


Student members and their activities con- 
stitute a vital part of this body. All of our 
members recognize the value and importance 
of these future leaders in our profession. 
They are encouraged to “get off on the 
right foot” and to recognize the value and 
importance of professional affiliation and 
what organized action through ASAE can 
mean to their personal development and to 
the enhancement of their chosen profession. 
Recognition by the Society of this respon- 
sibility to the student is illustrated by the 
degree of help given to student activities. 
These include—a brochure for soliciting 
new members, student branch manual, stu- 
dent member application forms, student 
membership cards, a student program at the 
Society's annual meeting, honor awards 
made at the annual dinner of the Society, 
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the FEI trophy award for winning entries, 
certification of eligibility to transfer to 
member in the Society, and membership 
card in ASAE. 


Another component of this vehicle’s struc- 
ture is the sections. Local, state, and re- 
gional sections of ASAE give strength to 
the Society as a whole. Ways are sought 
constantly to strengthen the ASAE regional 
sections, so that more members can be 
benefited. Ways of giving more recognition 
to section activities are currently being de- 
veloped. We will be hearing more about 
this. I am proud, as you are too, that our 
Georgia Section of ASAE is recognized as 
one of the best. 


Programs for the Society’s national meet- 
ings are developed through five technical 
divisions. These are the Education and 
Research, Electric Power and Processing, 
Farm Structures, Power and Machinery, and 
Soil and Water Divisions. Each division 
has an executive committee and a larger 
steering committee to guide the activities in 
its particular field. These offices offer a 
highly desired area of service and influence. 
Programs for some sectional meetings also 
are developed in these technical fields. This 
idea might well be followed more closely 


in other sectional meetings, thereby 
strengthening their programs. 
The guidance system of this ASAE 


vehicle includes the officers and board of 
directors. These include the president, 
president-elect, immediate past-president, 
three vice-presidents, and five directors. The 
five directors represent the five technical 
divisions of the Society. Major policies for 
the Society’s advance and guidance are de- 
veloped by this board of directors. It has 
been a revelation and a joy to me to see 
the dedication of self to the job given by 
the members of this body. They meet for 
long hours at the Society’s two annual 
meetings, and they carry on extensive cor- 
respondence all year in behalf of the So- 
ciety. Every issue before these directors is 
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Fig. 1 General view of the John Deere 
Tractor Research and Engineering Center, 
which served as convenient facility for 
carrying out engineering program for new 
line of tractors 


Engineering a New Line of Tractors 


S engineers, you are more interested in the design and 
development aspects of the program that preceded 
the introduction of the new tractors discussed in this 
paper than in the specific performance features which were 
incorporated in their design. In our industry, as a general 
rule, periodic design changes are made in products to 
achieve some specific feature of performance. Usually the 
desired results are secured without altering the entire ve- 
hicle. In fact, every effort is usually made to reduce changes 
to an absolute minimum and still achieve the desired results. 


In this particular program, however, the desired results 
necessitated that the entire line be replaced with a com- 
pletely new design concept. This approach required that 
the design of all tractor components be re-examined in the 
light of present-day circumstances. Reaching general agree- 
ment as to design objectives for this new line was a major 
undertaking in our over-all program. In making the study, 
it was recognized that a commercially successful design 
would have to appeal to a number of groups, each of which 
has certain very special requirements that must be reconciled. 
Further, it was also recognized that the commercial success 
of our new tractors would be judged by the over-all per- 
formance of the complete vehicle, and not on the basis of 
any single performance feature. 


It is not uncommon for many engineers to believe that 
their principal responsibilities lie in creating machines that 
function with a maximum of efficiency; and in which ade- 
quate service life is assured by maintaining proper stress 
levels, bearing loads, etc. These goals are imperative in any 
present-day product, but achieving these goals alone will 
not insure a commercially successful product. The engineer 


Paper presented at a meeting of the Pacific Coast Section of the 
American Society of Agricultural Engineers at Davis, Calif., 
March 1961. 
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will experience less frustration in carrying out his assign- 
ments, and he will create a much more successful product 
if he recognizes the need for orderly consultation with at 
least four separate groups and considers it a design objec- 
tive to give due consideration to their requirements. 

Our potential customers were the first group to be given 
consideration in establishing design objectives for our new 
tractor. They buy our products solely for the purpose of 
performing necessary agricultural or industrial operations. 
Such features as greater work capacity, more efficient per- 
formance, operator comfort, reasonable costs, reliability, ease 
of maintenance, and adequate parts service are always of 
special importance to customers. There are few industries or 
professions that can boast of the outstanding accomplish- 
ments that have been achieved by agricultural and mechan- 
ical engineers working cooperatively with the farmers in this 
field of endeavor. Mechanization of agriculture started 
shortly after 1800. If one of the slaves from ancient Egypt 
were returned to life about the time that John Deere was 
working on his first plow in 1837, this slave would have 
been very much at home as far as farming operations are 
concerned. There has been more advancement in efficiency 
of producing agricultural products during the past 50 years 
than in all previously recorded history. Our new tractors, 
we believe, represent another step in this trend. They 
have about 25 percent more useable power per pound of 
vehicle than the older models, with a resulting increase in 
work capacity. 

Manufacturers who produce implements or equipment 
that would be used with our new tractors were the second 
group to be recognized in our new tractor program. It was 
considered desirable to make their products also more pop- 
ular with the trade. Features of special interest to this group 
include: 


(a) Adequate versatility and capacity in the hydraulic 
system 


(b) Adequate implement and crop clearances where 
needed 


(c) Adequate power transmitting capacity through the 
PTO drive 
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Fig. 2 Inside facilities at the Research and Engineering Center provide for several testing procedures: (Left) procedure for measuring 
tipping angles of a tractor; (center) cold room; and (right) dynamometer control panel and oscillograph for engine testing 


(d) Proper performance in the hitch system 

(e) Adequate and conveniently located points of at- 
tachment for agricultural implements and industrial 
equipment, and similarity in positioning the various 
attaching points and surfaces to permit attaching a 
machine to more than one tractor model 
Conformity to industry standards so that imple- 
ments may be used successfully with all tractors 
likely to be found in field service. 


(f) 


Our company’s marketing division was the third group 
to receive recognition in our program. We recognize that 
all products in this day and age must be sold to prospective 
customers. Features of particular importance to this group 
include: 


(2) An ample selection of options to allow them to 
present products which are properly equipped for 
meeting the many local circumstances that they 
find 

A striking and distinctive appearance 

Good “family’’ resemblance and similarity through- 
out the line. It is always frustrating to a salesman 
if the various models embrace dissimilar design 
features unless there are obvious reasons for such 
deviations. 


(b) 
(¢) 


The production people, who would be responsible for 
producing the new tractors, constituted the fourth group to 
receive consideration in our program. Features of particular 
importance to this group include: 

(2) Keeping the number of sizes or models of machines 

to a minimum 

(b) Providing for the maximum economical use of com- 
mon parts throughout the line 
(c) Providing sufficient similarity in those dissimilar 
parts to permit such parts to be produced on com- 
mon manufacturing equipment 
Recognizing the manufacturing skills that may be 
present in the manufacturing organization, and, 
where possible, avoiding the need for special skills 
not presently available. 


(4) 


Having established the groups that would eventually 
approve or reject our new designs, as well as the general fea- 
tures of particular interest to each group, three important 
steps remained, as follows: 
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1 Transmitting the basic objectives as previously de- 
scribed into engineering specifications, from which designers 
could proceed with the design of the individual tractor 
models. This task was performed by our engineering staff 
members consulting with executives, who in turn were 
familiar with requirements dictated by each of these four 
groups. 

2 Organizing an engineering staff consisting of re- 
search, design, development, cost, specifications, experi- 
mental laboratory, and field testing personnel; and, in addi- 
tion, building a physical plant capable of housing such an 
engineering project. 


3 Creating the actual design for each new tractor model, 
fabricating experimental samples, carrying out the required 


laboratory and field-testing programs, making necessary de- 
sign revisions to correct deficiencies uncovered as a result of 
such tests, retesting revised designs, completing cost studies, 
and making necessary design changes dictated by these cost 
studies. Finally, after satisfactory levels of performance and 
costs were achieved, releasing the design to the tractor fac- 
tories for production. 


The physical plant necessary to carry out an engineering 
program of this magnitude may be of interest. The John 
Deere Tractor Research and Engineering Center was built in 
1955 and 1956, and its first assignment was to carry out 
the engineering program on a new line of tractors. At 
present our facilities consist of the following: 


(a) A staff of slightly over 400 people of which about 
31 percent are engineers, about 18 percent are draftsmen 
and technicians, about 12 percent are clerical help, and 
about 39 percent comprise our shop and field personnel 
(machinists, pattern makers, dynamometer operators, me- 
chanics and tractor operators). 


(5) A tract of 860 acres of land of which about 700 
acres are devoted to the production of actual farm crops. Ex- 
perimental and production machines are used to perform 
this work. 

(c) Office, shop, and laboratory space totaling about 
82,500 square feet (Fig. 1) with the necessary auxiliary serv- 
ices such as an electrical power substation, a sewage-disposal 
system, a water supply, etc. 


(d) The following design and testing facilities: digital 
computer, essential in the design of cams, gears, shafts, 
balancers, etc.; experimental machine shop, parts inspection 
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area, and parts storage area; experimental pattern and model 
shop; assembly floor; miscellaneous test area; cold room; 
engine test cells; transmission and PTO durability test 
stands; durability test tracks; drawbar test track; torture 
track; mud bath, and instrument truck. 


Space does not permit a detailed discussion of all per- 
formance features incorporated in the new John Deere trac- 
tors; however, there are four basic features that should be 
of particular interest to agricultural engineers, and that 
warrant the following discussion: 


Increased Power Per Pound of Vehicle Weight 

The power per pound of vehicle weight was increased 
approximately 25 percent. The effective use of this power 
requires modest increases in travel speeds. As an example, 
four-bottom plows traveling at 5 mph cover the same area 
as five-bottom plows traveling at 4 mph. This approach ap- 
pears desirable because (a) soil compaction problems dis- 
courage heavier vehicles, and (4) limited space available be- 
tween usual row crops discourages massive vehicles. These 
factors practically prohibit increasing the size and weight of 
the vehicle in proportion to horsepower increases. There- 
fore, work capacity should be measured in terms of acres per 
hour covered, not in terms of total number of plow bottoms 
or feet of tool bar. 


Use of Internal Implements 

The use of three-point hitch mounted implements pro- 
vides for transferring substantial amounts of weight from 
the implement to the tractor, thereby increasing its tractive 
capacity without resorting to excessive amounts of ballast. 
Figs. 4 and 5 illustrate this point. The improvements in the 
hitch and hydraulic systems that were incorporated in our 
new tractors resulted in good field performance with substan- 
tially larger hitch-mounted implements than we have here- 
tofore found practical. 


Provision for Transmitting More Power 
Through the PTO Drive 

All tractors are offered without a PTO drive and with 
an independent, dual-speed 540-1000 rpm design. The 
dual-speed PTO drive conforms to the ASAE standards for 
each speed. The design is such that the 6-spline outlet runs 
at 540 rpm, and the 21-spline outlet runs at 1000 rpm; and 
this relationship is accomplished without requiring the 
operator to make a selection of a gearshift lever position. 
In each design, there are fewer gears transmitting power to 
the 1000-rpm outlet than to the 540-rpm outlet; therefore, 
the 1000-rpm outlet can be considered to be the more direct, 
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Fig. 4 (left) Weight transfer- 

hitch-mounted vs. towed im- 

plements (John Deere 4010 
tractor) 


Fig. 5 (right) Wheel slippage 

for hitch-mounted versus towed 

implements (John Deere 4010 
tractor) 


oe a 


Fig. 3 Several durability and torture tests are conducted out-of- 

doors: From top to bottom are all-weather durability test; tractor 

with 6-row cultivator on torture track; tractor in mud and water 
both; and instrument truck and tractor with five-bottom plow 


and consequently the more efficient of the two drives. It is 
also pointed out that the Model 4010 Series tractor is de- 
signed to develop 70 hp at the PTO outlet. At 540 rpm 
and without allowances for instantaneous fluctuations in 
torque (which are seldom less than 50 percent of the total 
for most implement and tractor combinations), the average 
torque transmitted by the PTO is 8170 lb-in. With reason- 
able allowances for instantaneous torsional fluctuations, this 
figure may often increase to approximately 10000 Ib-in. 
which is certainly well above the existing industry allowance 
of 7500 lIb-in. for the 14%-diameter PTO outlet as defined 
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in ASAE recommendations. Transmitting this same amount 
of power at 1000 rpm results in an average torque of 4412 
lb-in., and with a similar allowance for instantaneous tor- 
sional fluctuations, the value is still less than 5500 Ib-in. 
This simple arithmetic certainly reveals that the imple- 
ments which are capable of absorbing the full 70 horse- 
power available at the PTO outlet on this tractor must op- 
erate at the 1000-rpm speed, or else industry standards rela- 
tive to loads on the PTO drive will be substantially exceeded. 
Therefore, all manufacturers of implements in this classi- 
fication are urged to fit their machines for the 1000-rpm 
PTO operating speed. 


Variable-Speed Engine Operation 

There is considerable confusion as to what is actually 
meant by “variable-speed engine operation,” and what spe- 
cific performance features are secured from this provision. 
Also, variable-speed engines by themselves do not neces- 
sarily achieve the desired results in the complete vehicle. 
Other components in the vehicle must be designed to take 
advantage of the variable-speed engine if desired over-all 
performance results are to be secured. We have defined our 
“variable-speed engine operation’ as follows in our engi- 
neering-design objectives: 

(a) On 1010 and 2010 sizes: 

Minimum operating engine speed for light load 
service: 600 rpm. 

Operating engine speed range for full load service: 
1500-2500 rpm. 

Engine speed for standard PTO operation: 1900 
rpm. 


On 3010 and 4010 sizes: 

Minimum operating engine speed for light load 
service: 600 rpm. 

Operating engine speed range for full load service: 
1500-2200 rpm. 

Engine speed for standard PTO operation: 1900 
rpm. 

Maximum full-throttle speed for transport condi- 
tions: 2500 rpm. (This is equivalent to 2750 rpm 
at no load.) 


The reasons for variable-speed engine operation, as in- 
corporated in our new line, are as follows: 

(a) Any desired travel speed between the regular trans- 
mission steps can be achieved. 

() It permits slower and faster travel speeds than can 
be achieved with a single engine speed. (600 rpm 
and first speed is 0.48 mph, while 2500 rpm and 
eighth speed is 18.77 mph.) 

(c) It permits the operator to match the tractor to the 
desired work from the standpoint of power by 
proper selection of a gear ratio and engine operat- 
ing speed, thereby saving fuel for the light loads as 
compared to a single operating speed. This results 
in substantial fuel savings for light load operation. 
Fig. 6 shows representative savings. 

When high limit power requirements are not re- 
quired, the engine can be throttled to lower speeds 
which makes the tractor much more pleasant to 
operate. 
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2200 FULL LOAD z 
2412 FAST IDLE 


OBSERVED PTO HORSEPOWER 


Fig. 6 Variable-load characteristic (John Deere 4010 diesel 
tractor) 


These four operating advantages cannot be entirely real- 
ized when the tractor is used to pull PTO-driven imple- 
ments which require exact PTO operating speeds. Since 
most PTO-driven implements do not require the maximum 
horsepower output of the tractor, we elected to establish 
transmission gearing which provided for standard PTO op- 
erating speeds somewhat below the maximum operating 
speed of the engine. The design provisions that had to be 
incorporated in the tractor so that the customer could take 
advantage of this ‘variable speed” feature include: 

(a) Properly spaced transmission operating speeds giv- 
ing due consideration to the engine operating speed 
limitations. 

Hand throttle, foot feed, and governor perform- 
ances that provide for the various speed ranges. 
This includes over-ridable throttle stops at the 
significant speeds. 
(c) Tachometer dials which define proper operating 
conditions such as the correct PTO speed, the 
_ normal operating speed range, the maximum speed 
for transport, etc. 
Provision for keeping tractor and engine vibration 
within proper limits throughout the specified vari- 
able-speed range. 
(e) Engine characteristics which insure proper engine 
performance throughout the specified variable-speed 
range. 


(b) 


(d) 


From the foregoing discussion, it will be noted that the 
need for the engineer to enlist the cooperation and advice of 
others in establishing design objectives for new products 
have been stressed. It still remains his responsibility to exe- 
cute the design objectives effectively and economically. This 
paper reveals that our engineering staff not only had to work 
with other groups, but that it had to function effectively 
within the group. Engineering a modern product is definitely 
a “team effort’’ of many individuals and groups; and only 
with good team cooperation can any large engineering 
program give promise of success. 
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Removal of Radioactive 
Fallout from Farm Land 


Progress Report Number | 


R. G. Menzel and P. E. James 


HE possibility of warfare with nuclear weapons impels 

attention to a serious problem that would result there- 

from, namely, the decontamination of agricultural 
land. Fallout of radioactive fissionable products from nuclear 
weapons or reactor explosions might contaminate many 
square miles so that produce from the land would be un- 
acceptable. These areas would need to be decontaminated 
before normal agriculture could be resumed. 

In 1958, two experiments on the physical removal of 
radioactive surface contamination were conducted at the 
USDA Agricultural Research Center at Beltsville, Md. In 
the first experiment, contaminated sod, standing crops, and 
straw mulches were removed. The sod was removed with a 


Condensed version of paper presented at the Annual Meeting of 
the American Society of Agricultural Engineers at Ithaca, N. Y., 
June 1959, on a program arranged by the Power and Machinery 
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sod cutter. The standing crops were Sudan grass and soy- 
beans about 12 in. tall. Both crops were cut with a mower, 
then with a forage chopper. The straw mulch was applied 
at rates of 2, 5, or 10 tons per acre and was removed with a 
side-delivery rake. In the second experiment, contaminated 
surface soil was removed from fields of Elkton silt loam and 
Sassafras sandy loam. The surface soil was removed with a 
road grader. Prior to contamination, different plots of soil 
were prepared as plowed land, disked land, and seedbed. 
After contamination, rolling and applications of asphalt 
were tested to see whether or not they would improve the 
removal of contamination with the road grader. 


The following field equipment was used to conduct these 
experiments: 

Tractors 

Radioisotope sprayer with field-type herbicide spray noz- 
zles set 20 in. apart on a boom (Fig. 1) 

Air compressor, driven by gasoline engine 

Sod cutter, 12 in. wide 

Mower with aluminum basket attached to cutter bar 
(Fig. 2) 

Flail-type field forage chopper 

Side-delivery rake 

Plow 

Disk harrow 


Section harrow 


Fig. 1(Left) Sprayer used to apply radioactive 
solutions to land surfaces 


Fig. 2 (Below) Aluminum basket for attaching to 
cutter bar of mower 
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TABLE 1. PERCENTAGE OF DECONTAMINATION BY 
REMOVAL OF CROPS AND MULCHES 


Percentage Ba-140 


Treatment removed 
Raking mulch, 10 T/A 100 
Raking mulch, 5 T/A 97 
Raking mulch, 2 T/A 94 
Cutting and removing sod 94 
Flail chopping soybeans and some soil, after mowing 89 
Flail chopping Sudan grass and some soil, after mowing 60 
Mowing soybeans 37 
Mowing Sudan grass 29 


Sidewalk roller, 24% tons, 2 ft wide 
Corrugated roller 

Asphalt sprayer mounted on tractor (Fig. 3) 
Road grader with blade 7 ft wide. 


Radioactive contamination was applied in solution as a 
spray. The contaminating material applied per square foot 
of plot area was 0.6 microcuries of barium 140 in the first 
experiment and 20 microcuries of phosphorus 32 in the 
second experiment. Decontamination operations were car- 
ried out within two days and before rainfall or appreciable 
wind action occurred. The amounts of radioactive materials 
on the surfaces before and after decontamination were cal- 
culated from the radioactivity of surface soil samples. 


The percentages of decontamination achieved by re- 
moval of crops and mulches are given in Table 1. Decon- 
tamination by removal of surface mulches was quite effec- 
tive. (More recent tests with dry application of simulated 
fallout, followed by sprinkler irrigation, have shown only 
50 percent decontamination with five tons of mulch per 
acre.) Removal of sod was quite effective, as would be ex- 
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Fig. 3 (Top) Sprayer used to apply asphalt emulsion to soil surface 
* Fig. 4 (Bottom) Dust from a flail-type forage chopper 
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pected. Removal of standing crops was rather ineffective. 
An attempt was made to pick up a thin layer of surface soil 
with the flail chopper. This proved to be very difficult as 
the fan quickly clogged. The rapidly moving flails also 
caused a great deal of radioactive dust (Fig. 4). 

The average percentages of decontamination achieved by 
scraping bare soil ranged from 60 to 100 (Table 2). Soil 
prepared as a seedbed was usually more effectively decon- 
taminated than the rougher soil surfaces, but this difference 
reached the 70 percent level of statistical significance on 
Elkton silt loam only. Rollers were used to smooth the 
rougher surfaces after contamination and before scraping. 
The sidewalk roller used on Sassafras sandy loam was un- 
satisfactory because it tipped easily, placing radioactivity at 
uneven depths. Decontamination was significantly poorer 
following its use. The corrugated roller used on Elkton silt 
loam improved decontamination, but the effect did not 
quite reach the 95 percent level of statistical significance. 


Some of the plots were sprayed with asphalt-water emul- 
sion at the rate of one gallon per square yard. The asphalt 
broke in scraping and had little effect on the removal of 
contamination. 


Two cuts with the grader removed significantly more 
radioactivity than one cut. Each cut with the grader re- 
moved about 2 in. of the Sassafras sandy loam when not 
rolled and % in. when rolled. On Elkton silt loam each 
cut removed about 1% in. when not rolled and 1% in. when 


rolled. 


TABLE 2. PERCENTAGE OF DECONTAMINATION BY 
SCRAPING SURFACE SOIL FOLLOWING VARIOUS 


TREATMENTS 
Soil preparation 
er Plowed Disked Seedbed 
cuts with Asphalt Not Not Not 
grader spray Rolled rolled Rolled rolled Rolled rolled 


Sassafras sandy loam 


1 Yes 75 96 66 70 82 99 
1 No 85 68 60 80 62 100 
2 No 89 100 95 100 93 100 


Elkton silt loam 
Yes 91 69 88 89 99 92 
1 No 98 84 91 91 94 96 
2 No 87 91 100 86 100 100 


Progress Report Number II, based on ASAE Paper No. 
61-229 presented during the 54th Annual Meeting of ASAE 
in June 1961 at Ames, Iowa, will be published in the 
December issue. 


1961 TRANSACTIONS of the ASAE 


HE General Edition of the 1961 TRANSACTIONS of the 

ASAE, Vol. 4, No. 1, containing 152 pages is off the 
press. Copies are available at $6.00 each ($3.25 to ASAE 
members). The second edition, containing at least 96 pages, 
will be a special edition devoted to technical articles on 
Power and Machinery subjects and will be published in 
December. Copies of the special edition will sell for $4.00 
each ($3.00 to ASAE members). Combined price for both 
editions is $8.00 ($5.50 to ASAE members). 
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Automation Near in Irrigation 


Knowledge and equipment to mechanize now available 


*€ 4 UTOMATION” is a term applied to those factories 
A or processes which have reduced or eliminated 


human labor in their operation and are producing 
products with high efficiency and close product control. 
Many products ranging from steel to radios are being pro- 
duced under these conditions. At present automation is most 
highly developed in those factories manufacturing chemicals, 
petroleum, and foods. In the space of one generation our 
food production has progressed from a maximum use of 
manual labor through the so-called horse-and-buggy days to 
the use of modern gasoline and diesel tractors with their 
accompanying farm implements that today permit one man 
to do the work of five or more men on the modern farm. 
We do not have complete automation in the planting and 
harvesting of our crops, but we have advanced a long way 
toward that goal. 

Looking at irrigation, it changed little over the centuries 
until after World War II. Since the mechanization of other 
farm tasks has been accomplished, many farmers are now 
looking at irrigation with the idea of reducing the amount 
of labor needed. We still have hundreds of thousand acres 
of furrow or corrugation irrigation using the same old sod, 
gravel, or other diversion structures made on the spot by 
that symbol of irrigation — the man with the shovel. We 
have progressed from digging most of our farm laterals by 
hand to forming them with machinery. Siphon tubes are 
replacing the cut ditch banks and have eliminated many 
washed-out ditches. The canvas dam or portable metal dam 
has replaced the shovelled sod dam in the field lateral as 
a means of diverting water, but the need for much manual 
labor in irrigating still remains. Today's farmers are 
asking the colleges, U.S. Department of Agriculture re- 
search agencies, and equipment manufacturers to devise ways 
and means for eliminating much of this labor. In other 
words, they are saying, “Bring us automation in irrigation.” 

This paper discusses some of the problems involved, the 
present-day labor-saving devices, and the future possibilities 
for automation in irrigation. 

The basic problems that have to be solved by the farmer 
and engineer in this mechanization are the old stand-by 
problems of when to irrigate, how much water to apply at 
an irrigation, and the best method to use in applying this 
water. 

The problem of when to irrigate still involves many un- 
answered questions. The factors to take into consideration 
in making this decision are the crop and stage of crop 
growth, root zone depth, water-holding capacity of the soil 
in the root zone depth, soil moisture stress level for high- 
quality crop production, and weather. 


Paper presented at a meeting of the Pacific Northwest Section of 
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‘October 1959. Approved as a contribution of the Soil and Water 
Conservation Division (ARS), USDA. 
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The research scientists in the agricultural colleges and 
universities, together with those of the USDA Agricultural 
Research Service, are studying the root development and the 
water use of various crops at all stages of plant development 
on various soils and under various weather conditions. Also, 
some work.is being done on the problem of soil moisture 
stress levels for high-quality crop production. Much more 
work needs to be done. 

At the present time there are three general methods for 
determining when to apply water for irrigation. The one 
most widely used is the color of the crop and the feel of 
the soil. The second is the calendar method. A few irriga- 
tors are using soil moisture measuring devices to indicate 
when to irrigate. 

Some of the soil moisture measuring equipment formerly 
used in the laboratory is being manufactured and sold to 
assist the irrigator in deciding when to apply water. These 
instruments are of the soil moisture block, tensiometer, or 
neutron moisture meter types. 

Automatic equipment for starting the flow of water to 
the field distribution system is being used on some farms. 
Time clocks activate motor-control equipment to start pump- 
ing plants; then at a preset time, to energize electric or 
hydraulic-control valves to turn on or shut off water in pipe- 
lines. Clocks close some gates and open others to change 
water flow from one field to another. Some of these de- 
vices are completely automatic in their operation while 
others have to be reset after each irrigation. 

We have made some progress in developing automatic 
equipment for measuring soil moisture and starting our irri- 
gation, but if we are to integrate the type of crop, stage of 
crop growth, root zone depth, water-holding capacity of the 
soil in the root zone depth, desired soil moisture stress level 
and weather, we will need some form of electronic computer 
which can evaluate each of these factors and its effect on 
the other factors to arrive at the exact soil moisture level 
when water should be applied to the field. This computer 
will then be triggered by a soil moisture measuring device 
when this moisture level has been reached. The water will 
then be turned into the field distribution system at the exact 
time it is needed. 

The second problem in the mechanization of our irriga- 
tion system is to determine when the amount of water 
needed for an irrigation has been applied. The factors in- 
volved in this problem are the same as the ones listed under 
the problem of determining when to irrigate with the addi- 
tion of the soil intake rate. A few modern irrigators use a 
probe or shovel to determine when the right amount of 
water has been applied, but the majority of irrigators use 
the clock method. 

Appearing on the irrigation equipment market are a 
few devices for determining when the correct amount 
of moisture has been added to the soil. These operate on 
either the time clock, resistance block or tensiometer prin- 
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Fig. 1 Lateral and border gates controlled 7 time clock. (Left) Lateral gate open and border gate closed. (Right) Lateral gate closed 
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ciple. One of these automatic devices has been described as 
containing a soil moisture probe, a transistor amplifier, a 
control for selection of the desired moisture percentage, and 
a clock. In operation, the probe is inserted in the soil and 
a solenoid valve in the water supply line. A dial is set 
for the desired wet level of soil moisture and a second dial 
is set to the desired dry level. When the soil moisture is 
reduced to the dry level by the growing crop, the irrigation 
system is turned on. When the soil moisture in the area of 
the probe reaches the wet limit set on the dial, the system is 
shut off. The clock attached to this automatic irrigation- 
control device permits selection of the time during the day 
the system is allowed to operate should that time be different 
than determined by crop and soil needs. 

The equipment described above is a beginning for deter- 
mining when to irrigate and when the correct amount of 
water has been applied by an irrigation system, but it is 
subject to the same errors that affect soil moisture measuring 
blocks and tensiometers when used to measure the moisture 
level in the soil. Also, the soil varies over the field so that 
more than one installation of equipment would be needed. 
Future automatic controls for determining when to irrigate 
and when the correct amount of irrigation water has been 
applied to a field may use a perfected neutron moisture 
meter at several locations activating radio-controlled relays 
causing automatic valves or gates to operate, shutting off 
the irrigation water and switching it to another field when 
the field being irrigated has received sufficient water. There 
must be considerable improvement in present soil moisture 
measuring equipment before this control could be used for 
all soil types. 

After determining when to irrigate and how much water 
to apply, the next problem is the actual application of the 
irrigation water to the farm field. Most irrigation methods 
can be classified under the surface, subsurface, and sprinkler 
types. Each method of water application is adopted to a 
particular set of cropping, soil, topography, and weather 
conditions, although there are some areas where the con- 
ditions do not favor any particular method. The needed 
equipment for automation will vary according to the method 
of irrigation. 

The surface-type irrigation system usually has the water 
delivered from the irrigation source to the farm lateral 
from which it flows into the field lateral and is delivered 
to the individual border, furrow, corrugation or basin for 
distribution on the field. The farm and field laterals may 
be open ditches or pipelines. Water-control devices are 
usually gates and check dams in the open ditches and valves 
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order gate open, after being triggered by clock. 


or slide gates in the pipelines. The most commonly used 
method of diverting water from open field laterals is the 
use of canvas or portable metal dams to jond the water, 
and then use siphon tubes to get the water from the open 
field lateral into the individual furrow, corrugation, border 
or check. Those surface systems having field laterals of 
buried pipelines distribute the water through valves (hy- 
drants), or gated pipe into the individual border strip, 
furrow, corrugation or check. 

At a few locations, mainly in the western part of the 
United States, there are border irrigation systems having 
field lateral controls consisting of clock-controlled check 
dams that automatically drop a gate or canvas. This changes 
the water from one border to the next at preset times. Fig. 1 
shows equipment for doing this. Fields having this labor- 
saving device installed have had very precise land prepara- 
tion so that uniform water distribution between border strips 
is obtained. The more labor-saving devices used in irriga- 
tion, the better land preparation and irrigation system design 
that will be vequired of the farmer, contractor, and engineer 
to effectively utilize these devices. 

The surface-type irrigation system of the future using a 
minimum of labor in water application will consist of a 
pushbutton system of motor-controlled gates or valves to 
divide the water in the farm lateral with a system of auto- 
matically controlled dams in the field lateral so that when a 
predetermined quantity of water is admitted into a group 
of borders, furrows, corrugations, or basins, the first field 
lateral dam would open, and a second group of borders, 
furrows, corrugations, or basins would be irrigated. This 
process would be repeated until the whole field and even- 
tually the farm has been irrigated. 

Subsurface irrigation is limited to locations with ideal 
soils, water supply, and cropping patterns suited to this 
labor-saving method of irrigation. It needs automatic gates 
to control the water level in the open-ditch type and auto- 
matic valves to control the water level in the closed drain. 
These gates and valves would be controlled from the auto- 
matic soil moisture measuring equipment in the fields being 
irrigated. 

Most effort has been expended on sprinkler irrigation to 
achieve automation, and the Utopian goal of all irrigators, 
applying water to the land with a minimum of labor, has 
come closest to realization with the use of this system. 

Most sprinkler systems are portable or semipermanent 
having hand-moved laterals. It was soon recognized that 
moving the portable laterals would have to be mechanized, 
so the side-roll sprinkler system was developed, and later 
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. . . Automation Near in Irrigation 

powered by a small gasoline engine. Other sprinkler sys- 
tems under the name of pull wheel, drag, and giant sprinkler 
systems were developed. These all reduced the manual 
labor involved in moving sprinkler irrigation equipment, 
but the development of the self-propelled and solid systems 
removed the large labor requirements from sprinkler irriga- 
tion. Among these self-propelled types is the system having 
the sprinkler lateral mounted on a system of A frames with 
the wheels hydraulically powered. This lateral rotates 
around the water source at an adjustable rate of speed to 
irrigate a circular area of 160 acres or more. No labor is 
needed except to start, stop, and service this sprinkler system. 

This year for the first time, a self-propelled irrigation 
machine mounted on tractor treads and consisting of a 1100- 
gpm pump, two giant part-circle sprinklers, and a butane 
engine, was introduced into the southern Idaho irrigated 
area (Fig. 2). This machine takes water from open ditches, 
spaced every 330 ft through the field, and sprinkles half 
the area between the field laterals. The machine straddling 
the field lateral and pulling its portable dam behind it, 
travels one mile in 20 hours down the ditch unattended. At 
the end of the lateral the irrigator drives the machine 330 ft 
to the next lateral and starts it back up the field. The engine 
on this machine was protected by a pressure switch and heat- 
control switch that stopped the engine if trouble developed. 
The machine is another step forward in the reduction of 
manual labor in irrigating. 

The solid system has a sprinkler set at every sprinkler 
location over the field. At first these sprinklers were op- 
erated in solid blocks with the number of sprinklers 
operating at one time depending upon the number of 
laterals, the number of sprinklers on the lateral and the 
quantity of water available. This has been modified by the 
development of pressure-operated valves that permit the 
operation of only one sprinkler on a lateral, but changing 
the operation of this sprinkler to the next one in the lateral 
by a momentary interruption of the water pressure on the 
sprinkler system. 

Fig. 3 shows the clock controller, solenoid valve, and 
pressure-operated valve used on this sprinkler system. These 
valves permit the use of smaller sprinkler lateral pipe in the 
solid system, thus reducing the original cost. The only 
labor needed for irrigation is for installing and dismantling 
this system in the field. 

Near Mecca, Calif., there is a 20-acre farm having an 
automatic pump and irrigating system that enables the 


oo 


Fig. 2 Self-propelled sprinkler system in operation. The system 
moves at the rate of one mile in 20 hours 


owners to set dials and leave home knowing that after a 
preset time has elapsed, a row of sprinklers in the solid 
sprinkler system will automatically turn on. After the first 
row has applied the desired depth of water, it is automat- 
ically shut off and the next row turned on. This continues 
until the whole farm is irrigated by sprinklers. Wind is a 
problem in the area, so a wind-measuring device has been 
connected into the control system. When the wind blows 
above a preset speed, the pump and sprinkler are automat- 
ically shut off. When the wind dies down, the irrigation 
system resumes operation. The sprinkler main and lateral 
pipelines of this system are buried below ground. 

Many automatic lawn sprinklers are being installed by 
golf clubs, factories, and home owners. Most of these sys- 
tems are controlled by timeclocks operating solenoid or 
hydraulic valves with a few installations having soil moisture 
probes or tensiometers controlling the amount of water 
applied. Our agricultural sprinkling for irrigation developed 
from the lawn sprinklers in the cities. Is this process being 
repeated with automation in sprinkler irrigation ? 

To summarize the possibilities of automation in irriga- 
tion, future agricultural systems will be entirely automatic 
in operation after installation on field and farm. The time 
of water application will be controlled by a small computer 
which will evaluate the crop, stage of crop development, 
root zone depth, optimum soil moisture levels for high- 
quality crop production and weather to determine when to 
start irrigation. Irrigation water will be turned off when the 
proper limit of soil moisture has been reached as determined 
by soil moisture measuring equipment. Water-control struc- 
tures will be automatically operated by remote radio control. 
Surface irrigation will be designed and installed with much 
better land preparation than used today, through the use of 

(Continued on page 621) 
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Fig. 3 Components of an automatic solid sprinkler system. The time clock at the left controls the solenoid valve (center) which 


temporarily drops the pressure in the main line thereby activating the pressure valve (right) which shuts off the sprinkler and turns on 
the next sprinkler along the lateral 
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Installing Deep Neutron Access Tubes 


Power drill is used successfully for hard subsoil and rock conditions 


J. F. Osborn and R. E. Pelishek 


requires that an access tube be placed in the soil to the 
extreme depth at which the soil moisture is to be 
measured. 

A number of methods of placement have been employed, 
depending upon the drilling requirements. Several hand 
methods have been used, usually on shallow placements. A 
soil sampling tube with the same diameter as the access tube 
was found satisfactory in fine alluvial material (2)*. 

Soil augers have been used successfully on many soils 
but usually to limited depths (8). 

An extreme method of access tube placement was re- 
ported for mountain soils in Utah (5). Pits 2 by 4 ft with 
the long axis up-and-down slope were dug to a depth of 
6 ft with the access tubes installed vertically in the two up- 
slope corners of the pits. The pits were then refilled. 

The limitations imposed upon hand methods of install- 
ing access tubes led to a search for suitable power equip- 
ment. A trailer-mounted foundation exploration drill was 
used near Santa Barbara, Calif. Such a trailer-mounted drill 
was not suited for studies on steep terrain. 

It has been suggested that jetting methods might be em- 
ployed on deep alluvial soils where bedrock is below the 
total depth (6, 7). 

Percussion-type drilling rigs were judged inadvisable 
due to size which forbids use on rough terrain. 

The steep and rugged terrain of many southern Cali- 
fornia range and watershed areas did not permit the use of 
heavy equipment, especially when site disturbance was to be 
kept to a minimum. The various soil and substrata material 
and the depths to be drilled (in some cases 35 ft) demanded 
a portable power drill. 

The equipment used was a portable, rotary, three-way 
combination drillt (Fig.1). A small gasoline motor 
powered the unit. 

The principal operation of the drill is similar to the 
rotary-rig type drills (1, 2) used for well drilling. The 
rotary-rig system is modified and adapted so that the drill 
cuttings are transported upward through the hollow drill 
steel and kelly by air or water. For soils or consolidated sub- 
soil materials where excessive moisture is not a problem, 
the vacuum system of drilling is used. 

Soils high in moisture and clay tend to clog the drill 
steel and bits when the vacuum system is used. For these 
conditions, a water pump with a four-way valve to change 
the direction of flow for either forced or reverse flow drill- 
ing may be used. 


T= neutron probe for soil moisture determinations 


Paper prepared expressly for publication by the American Society 
of Agricultural Engineers. 

The authors — J. F. OsBorNn and R. E. PELISHEK — are staff 
members of the irrigation and soil science department, University 
of California, Los Angeles. 

*Numbers in parentheses refer to the appended references. 

tPersonal communication to R. Merriam from Paul R. Nixon, 
agricultural engineer, Soil and Water Conservation Research Divi- 
sion, (ARS) USDA, Lompoc, Calif. 

t'Mighty-Midget’’ drill manufactured by Houston Tool Co., 
Santa Susana, Calif. 
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The drill and auxiliary equipment may be carried and 
assembled at the site or mounted and used as a unit on a 
small truck or trailer. 

A level spot about 2 by 4 ft is required for the drilling 
rig. On steep slopes, terracing or the construction of a tem- 
porary platform may be the only suitable means of adjusting 
the rig prior to the actual drilling. 

A special problem encountered in the installation of the 
access tubes was that the drill did not produce a straight, 
stable hole of exactly the desired dimensions. Bits of 134-in. 
and 2-in. diameter were tried. The oversize bit provided the 
best opportunity for installing the access tube in a straight, 
vertical position. When the tube was in place, the void be- 
tween the tube and the hole wall was filled with dry fine soil, 
usually drill cuttings, which were sieved through window 
screening. The access tube was jarred and vibrated during 
the repacking and a snug fit was obtained. 

It was recognized that backfilling around the access 
tubes was not desirable, particularly in hard formations, 
but some compromise was necessary. The access tubing used 
was 1.625 in. OD. The volume of the backfilled material in 
a 2-in. hole amounted to less than 1.5 percent of the total 
effective volume of the soil, if an effective radius of 6 in. 
for the neutron probe is assumed. If an effective radius of 
8 in. is assumed, the disturbed volume is less than 0.8 per- 
cent. If an effective radius of 12 in. is assumed, the dis- 
turbed volume is less than 0.5 percent (4). 


Conclusions 

The installation of access tubes for soil moisture sampling 
with a neutron probe can be accomplished in a variety of 
ways. When hand equipment cannot be used because of the 
hardness of subsoil materials, power drilling is necessary. 
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Fig. 1 A portable rotary, three-way combination power drill 
replaces hand equipment in hard subsoil conditions 
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Solar-Power Cooling 
for Livestock Shelters 


A feasibility study showing availability of energy for air conditioning 


economically recoverable fuels has attracted much atten- 

tion to the utilization of solar energy. In the United 
States an average daily horizontal incidence of solar radia- 
tion in excess of 1500 Btu per sq ft is not unusual. This is 
equivalent to more than 44 kw-hr of energy for every 100 
sq ft of area. Even with relatively low conversion efficien- 
cies this represents a sizeable quantity of potentially useful 
energy. 

The correlation between the need for space cooling and 
the availability of solar radiation in certain localities suggests 
the possibility of using solar energy for cooling purposes. 
This type of cooling would be especially attractive for appli- 
cations which require cooling principally during periods of 
high insolation; for example, the comfort cooling of live- 
stock shelters. The primary purpose of the research project 
described in this paper was to evaluate the feasibility of 
using solar energy for such an application. 


i recent years the prospect of a diminishing supply of 


Availability of Solar Radiation 

The average solar energy incident upon a unit surface 
normal to the solar beam at the edge of the earth’s atmos- 
phere is 442 Btu per hr per sq ft. An area located on the 
earth's surface receives only a fraction of this energy. This 
fraction depends on the mean density and the length of the 
path of the solar beam through the atmosphere. These 
factors in turn are functions of the degree of cloudiness, 
the time of day, the season and the latitude and altitude of 
the surface. 


A statistical analysis was conducted as a part of this 
study to determine the availability of solar radiation for air- 
conditioning purposes in central Indiana. This was accom- 
plished by using past records of the U.S. Weather Bureau 
for Indianapolis, Ind. The need for er ling as indicated by 
weather records was correlated to vailability of solar 
radiation as indicated by concurr ar radiation data. 
Five years of data (1952-56) cove ~ the period May 15 
to September 15 were used in this analysis, and the tempera- 
ture-humidity index of the U.S. Weather Bureau was used 
as an index of comfort or cooling demand. The results of 
this study are useful as an indication of the frequency of 


Presented as Paper No. 60-821 at the Winter Meeting of the 
American Society of Agricultural Engineers at Memphis, Tenn., 
December 1960, on a program arranged jointly by the Electric 
Power and Processing and Farm Structures Divisions. Approved 
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occurrence of certain solar radiation intensities at different 
times of day and at different levels of heat stress; however, 
their use is limited in that they do not indicate the actual 
intensity of solar radiation at any given time or comfort 
condition. 

For computational purposes in this investigation the 
results of Becker (1) * have been used to determine the total 
solar radiation incident on the earth’s surface at different 
times of the year and at different latitudes. The solar radia- 
tion available at 40 deg north latitude on a clear May 21 
day (or July 21) has been designated as that of a typical 
cooling day in central Indiana. This typical daily solar 
radiation has been used to evaluate the performance of a 
solar cooling system on a clear summer day. 


Solar Energy Collection 


In order for solar energy to be utilized, it must first be 
collected and concentrated at a relatively high temperature 
or converted into some other form of energy. This collec- 
tion operation generally involves an accumulation process 
and is the function of the solar collector. Both the tem- 
perature and the method of collection depend primarily on 
the solar energy application being considered. 


The two kinds of solar collectors most widely used today 
are the non-concentrating or flat-plate type and the concen- 
trating or focusing type. Focusing collectors have the im- 
portant advantage of being able to obtain high temperatures 
and high thermal efficiencies. Thermal efficiencies of 66 per- 
cent at receiver temperatures above 325 F have been reported 
(4) for this type of collector. On the other hand, flat-plate 
collectors are most efficient when limited in use to the tem- 
perature range of 100 to 175 F, although they can produce 
temperatures somewhat higher. In this range, over-all 
thermal efficiences of 35 to 50 percent have been obtained. 
Non-focusing collectors possess several advantages over 
concentrating collectors. These include lower construction 
cost, no tracking device required, and the ability to collect 
diffuse as well as direct solar radiation. The inability of the 
focusing collector to concentrate diffuse radiation seriously 
reduces its effectiveness in cloudy weather. 

The cooling system considered in this study required 
input temperatures in the range of 180 to 200 F. This is 
beyond the operating range of present-day, flat-plate collec- 
tors, but due to recent improvements in collector design as 
advanced by Tabor (5) it appears that these temperatures 
can be efficiently produced by using a flat-plate collector with 
two or more cover plates. On this basis the non-focusing 
or flat-plate collector was selected for use in this study. The 
optimum orientation of this collector at a latitude of 40 


*Numbers in parentheses refer to the appended references. 
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deg north was established as one where the collector faces 
south with a 20-deg tilt from the horizontal. 


The performance of the above-mentioned collector was 
computed for one and two cover plates at noon and at four 
hours on either side of noon during a typical cloudless cool- 
ing day. Values of incident radiation were calculated using 
the results of Becker (1). Collector heat losses were deter- 
mined using basic heat transfer equations based on the 
collector orientation, temperature, and the number of glass 
cover plates. An 80-deg environmental temperature was 
used in these calculations. A linear equation of the form 


Ou=K (¢,—90) 

was derived to express the total collector heat loss (Qi) in 
terms of the receivers temperature (/,). The above equation 
was valid only for receiver temperatures between 110 and 
250 F. The heat loss factor, K, is a constant which depends 
on the number of collector cover plates. K values for one, 
two, and three cover plates are 0.9, 0.64, and 0.51, respec- 
tively. The linear nature of the above expression ideally 
suited it for use in the collector analysis. 

To determine the collector performance, the flat-plate 
collector was analyzed and expressions were obtained for 
its collection efficiency. The derivation of these expressions 
in general followed the approach used by other investigators 
(2, 6). By expanding on the work of Buelow and Boyd, 
an expression was derived for the temperature excess, 6, of 
the collector fluid at a distance X from the leading edge of 
a flat-plate collector. 


Thus 6=9./K [1—e"}+6ae™ 


where §=temperature excess at any point X along the col- 

lector=T—T;. (T,=90 F in this study) 

6,—=temperature excess of the incoming collection 
fluid=(T.—Ti) 

ga=tate at which solar energy is absorbed by the 
collector receiver (Btu per hr) 

K=constant in the heat loss equation 

N=KX/MC 

X=distance along the collector (ft) 


M=weight rate of flow of collector fluid per unit 
_ collector width, pounds per hour per foot 


C=the specific heat of the collection fluid at a tem- 
perature, T 
e=Naperian base, 2.718. 
The above expression relates the temperature excess of 
the collector fluid to the temperature excess of the incoming 


fluid, the fluid flow rate, and the solar energy absorption 
rate. 
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Fig. 1 (Left) Solar energy 
collection efficiency 


Fig. 2 (Right) Experimental 


If the collector fluid leaves the collector at a temperature 
T, at X=A, the total energy extracted per foot of collector 
width is 

M(C, T.—Cau T.) 


where C, and C, are the respective specific heats at the 
temperatures T, and T;. When the fluid used is water, C, 
and C, can be taken as unity, and the energy extracted per 
square foot of collector surface, g., is 


Ge=M/A (T1—Ti)=M/A (00—60) 
Solar collection efficiency, can then be expressed as 
0=4e/Gi=M (0.—00)/A Gi 


with g; being the incident solar radiation per square foot of 
collector surface. If given M, To, gi, and qa for a particular 
collector »—6, can be calculated using the expression for 
§. This result can be substituted in the above equation to 
determine the collection efficiency. Using this procedure, 
collection efficiencies were calculated for each hour during a 
typical cooling day for a flat-plate collector having both one 
and two cover plates. A graphical representation of the 
results of such calculations for the hour of noon is shown 
in Fig. 1. Similar results for each of four hours on either 
side of noon can be found in reference 7. 


Description of Cooling Unit 

The cooling unit investigated in this study was an ab- 
sorption cooling unit employing aqueous lithium bromide 
as the absorbent and water as the refrigerant. This unit 
was selected primarily on the basis of its relatively low tem- 
perature requirement in the generator (180 to 220 F). 
This made it more favorable for use in conjunction with a 
flat-plate solar collector. In addition to this advantage the 
selected absorbent-refrigerant combination also possesses sev- 
eral other advantages. One of these is the fact that water is 
an ideal refrigerant since it has a high heat of vaporization, 
is extremely stable, non-toxic and cheap. Also lithium bro- 
mide solutions exhibit some of the widest known deviations 
from Raoult’s Law. (Raoult’s Law states that the partial 
vapor pressure of a component whose mol fraction in solu- 
tion is sufficiently near unity equals the product of the mol 
fraction and the vapor pressure of the pure solvent.) This 
means that more water vapor can be absorbed and therefore 
less solution has to be moved for a given amount of refrig- 
erant produced than if the solutions adhered ideally to this 
law. This fact is in part responsible for the high coefficients 
of performance generally obtained in lithium bromide-water 
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... Solar-Power Cooling 


systems. The main disadvantages of this combination are: 
(a) the low vacuum which must be maintained in the system 
at all times and () the fact that it is corrosive to materials 
ordinarily used for construction purposes. These disadvan- 
tages can be alleviated somewhat in the construction of these 
units by using selected materials and rigorous inspection 
techniques. On this basis it was felt that, insofar as this 
study was concerned, the advantages of the above combina- 
tion more than outweighed its disadvantages. 

Although the absorbent-refrigerant combination used 
was the same as that employed by several manufacturers in 
their commercial units, the size and construction of the test 
unit were quite different. This difference resulted from the 
fact that the experimental model was specifically designed 
to operate using heated water as its energy source. Its one- 
half ton design cooling capacity was based on the theoretical 
hot water heating capacity of a flat-plate solar collector with 
150 sq ft of receiver area. 

A schematic flow diagram of the experimental test unit 
is shown in Fig. 2. Aqueous lithium bromide and water are 
the working fluids with water acting as the refrigerant. A 
high vacuum ranging from 7 mm hg on the low-pressure 
side to 50 mm hg on the high-pressure side must exist inside 
the unit at all times for proper performance. 

The operation of the absorption cooling cycle in the ex- 
perimental unit was very similar to that of a typical cycle as 
described in research bulletin 14 of the Institute of Gas 
Technology (3). In normal operation, hot water flowing 
through the generator supplies heat energy to a strong (high 
water content) lithium bromide solution being pumped over 
the generator coils. This heat boils refrigerant (water) out 
of the strong solution, and the resulting weak solution drains 
out of the generator by gravity. Refrigerant vapor released 
in the generator passes to the condenser where it is con- 
densed due to the action of the cooling water in the con- 
denser tubes. Liquid refrigerant produced in this manner 
passes through a restrictive orifice into the evaporator. In 
this study the heat of vaporization of this refrigerant was ex- 
tracted from water flowing over the evaporator coils. The 
heat given up by this chilled water was taken as a measure 
of the refrigeration effect produced by the system. 


Performance of Cooling System 

The experimental cooling unit was tested to determine 
its performance and to evaluate its potential usefulness in 
a solar cooling system. To facilitate this testing, the experi- 
mental absorption unit was connected to a temperature-con- 
trolled hot water energy source in the laboratory. The re- 
spective temperatures of the cooling and chilled water cir- 
cuits were established at 85 and 55 F. These were selected 
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Fig. 3 (Left) Performance 
curves for absorption unit, 
195 F input temperature 


Fig. 4 (Right) Proposed 
collector-generator circuit 


on the basis of the test conditions used by the Arkla Corp. 
in rating and testing air conditioners. The water flow rates 
in these two circuits were set to give temperatures conducive 
to the optimum performance of the absorption system. 

The only variables considered in the experimental setup 
were the temperature and flow rate of the hot water enter- 
ing the generator. The laboratory experiments were de- 
signed to determine the cooling effect produced by the unit 
at generator input temperatures of 180, 185, 190, 195 and 
200 F. At each input temperature, flow rates of 2.5, 3.75, 
5.0, 7.5, 10.0, 15.0, 20.0, 25.0, and 31.2 Ib per min were 
employed to determine the effect of this variable on the 
performance of the cooling system. 

The coefficient of performance of an absorption cooling 
system can be defined as the ratio of the heat removed by 
the evaporator to the heat input to the generator. These 
heats were determined in each test by measuring temperature 
changes and water flow rates in the respective water circuits. 
Thus by this technique the performance of the cooling sys- 
tem was determined for each combination of the above test 
conditions. The performance curves for the experimental 
absorption unit using a 195 F input temperature are shown 
in Fig. 3. Similar curves were obtained for the other input 
conditions. In general, the coefficients of performance of 
the test unit ranged from 0.50 to 0.63. 


Evaluation of Solar-Cooling System 


In order to evaluate the combined performance of a 
solar-collection-cooling system the performance data for each 
of the individual components were combined to obtain the 
over-all system characteristics. The system studied consisted 
of a flat-plate collector (150 sq ft receiver area), a lithium 
bromide-water absorption unit, and a solar energy storage 
tank. The collector-generator circuit was assumed to be 
arranged as shown in Fig. 4 with the energy storage tank 
located between the generator exit and the entrance to the 
flat-plate collector. 

Normally the collection fluid circulates in the system as 
long as cooling is required and water at 180 F can be sup- 
plied to the generator of the absorption unit. This fluid 
circulates through the flat-plate collector whenever the solar 
radiation intensity on the collector is such that useful energy 
can be extracted. If no heat energy can be extracted and if 
180-deg water is available in storage, the transfer fluid by- 
passes the collector by means of the by-pass valve and flows 
directly to the generator until either the storage tempera- 
ture drops below 180 deg or the solar radiation intensity 
increases to a point where energy can again be extracted from 
the collector. The storage tank is sized and the fluid flow 
rate fixed, such that the temperature of the fluid in the col- 
lection circuit remains below boiling on a typical cooling day. 
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The over-all performance of the collection-cooling system 
has been determined using a stepwise graphical analysis. 
This analysis (as described in reference 7) took into account 
the variation in collector performance with fluid flow rate 
and time of day. It also considered the variation in absorp- 
tion-system performance as a function of generator input 
temperature. Results were obtained for both one and two 
collector cover plates at fluid flow rates of 6 and 10 lb per 
hr per sq ft. These results as presented in Fig. 5 show the 
solar energy collection rate, the solar cooling rate, and the 
quantity of energy in storage as a function of time for a 
typical cooling day. 

Of particular significance in these results is the fact that 
the theoretical maximum solar cooling occurs 114 to 2 hours 
after the peak solar radiation intensity. In addition to this 
effect, energy storage also reduces extreme temperature con- 
ditions in the collector-generator circuit and extends the 
length of the over-all cooling cycle by approximately three 
hours on a typical day such as that considered. A fluid flow 
rate of between 6 and 10 Ib per hr per sq ft and an energy 
storage capacity of two gal per sq ft of collector surface ap- 
pears to be satisfactory for the proper performance of the 
assumed cooling system. 
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Fig. 5 Solar energy performance curves 
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An examination of the above-mentioned graphical re- 
sults indicates that the high fluid flow rate (10 lb per hr per 
sq ft) tends to increase the average rate of cooling while 
shortening the total length of the cooling cycle. The over- 
all effect appears not to be very significant in that the daily 
over-all cooling efficiency of the two flow rates as shown in 
Table 1 differed by less than one percent in each case. The 
daily over-all cooling efficiency is defined as the ratio of the 
total daily cooling obtained to the total daily solar radiation 
incident on a given collector surface. 


An inspection of Table 1 along with the graphical re- 
sults already mentioned leads to the conclusion that the 
only significant advantage possessed by the collector with 
two cover plates is its 1% percent advantage in daily over- 
all cooling efficiency. It is debatable as to whether this 
small increase in efficiency warrants the extra expense of 

(Continued on page 621) 


TABLE 1. DAILY OVERALL COOLING EFFICIENCIES FOR 


SOLAR COOLING SYSTEM 


Number of cover plates, percent 
Fluid flow rate 1 2 


6 lb per hr-ft? 23.8 25.3 
10 Ib per hr-ft? 24.6 26.2 
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Engineering in Broiler Housing 


Hajime Ota and E. H. NecNally 


Member ASAE 


ROILER housing problems are receiving considerable 
attention because of condemnations at the slaughter- 
ing plants. 


Seasonal Variations in Size of Broilers 
and Rate of Condemnation 

Since January 1, 1959, all poultry in interstate shipment 
must be inspected. The inspection data reported from the 
poultry processing plant may be useful in analyzing the per- 
formance of broiler houses (1)*. The data show that the 
average live weight of inspected broilers in the United 
States in 1959 remained about constant from January to 
September, that is, between 3.2 to 3.3 lb per broiler. From 
September to December the average weight increased to 3.4 
lb. Similar trends seem to reappear in 1960. 

Additional data on condemnation show further relation- 
ship of climate to housing. Condemnations were related to 
time of year in Fig. 1. The lowest condemnation rate in 
1959 occurred from May through October. The losses in 
the fall of 1959 continually increased from 2.0 to a peak of 
3.8 percent in March 1960. At this time parts of the south- 
ern states were exposed to the lowest temperatures and the 
most severe snowstorms in years. Generally the United 
States poultry inspection data show that heavy broilers are 
produced in the fall, but that condemnation increases in 
cold weather. Broiler production appears to be more efh- 
cient in feed conversion in the fall than at other seasons. 
In warmer weather smaller birds are produced with less con- 
demnation. All of these data give some implications of 
housing difficulty. 

In 1959, 71 percent of the broilers inspected were pro- 
duced in the South Atlantic and South Central states. The 
inspection and weather data of five states — Alabama, 
Georgia, Mississippi, Delaware and Maine — representing 
three climatic zones were studied to relate inspection data to 
temperature. Fig. 2 shows a vastly different picture of con- 


Presented as Paper No. 60-928 at the Winter Meeting of the 
American Society of Agricultural Engineers at Memphis, Tenn., 
December 1960, on a program arranged by the Farm Structures 
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Fig. 1 Percent by total weight of condemnation of broilers 
inspected under federal poultry inspection, 1959 and 1960 
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Some problems affected by climate 


demnation and growth rates than Fig. 1. Growers in Maine 
consistently produced the heaviest broilers throughout 1959, 
averaging 3.79 lb per broiler. Delaware was next with an 
average of 3.52 lb, followed by Georgia, 3.30 lb, Alabama, 
3.28 lb and Mississippi, 3.15 lb. Note the depressed weight 
of broilers in all three southern states during the cold spell 
of March 1960, which did not occur in Delaware and Maine. 
The relative ranking of these states remained the same in 
1960. Generally, smaller broilers are produced in all of 
these states during the hot months, June through August. 
This perhaps indicates reduced feed intake and poor feed 
conversion. 

The condemnation rate in 1959 for these states showed 
Maine with the lowest yearly loss of 1.26 percent of live 
weight of broilers inspected, followed by Delaware, 1.48 
percent; Georgia, 1.74 percent; Alabama, 1.82 percent, and 
Mississippi, 2.19 percent. Generally in 1959 less condemna- 
tion occurred from April through October. With the excep- 
tion of Mississippi, the 1960 condemnation rate tended to 
flatten out after May, as in the previous year, but at a 
higher rate. 

What temperature conditions exist in these broiler-pro- 
ducing areas of each state? For comparison, the temperature 
data of Maine, Delaware and Mississippi were selected. In 
Fig. 3, Mississippi consistently showed the highest average 
temperature every month, followed by Delaware, and Maine 
with the lowest temperature. In 1959, Maine had 161 days 
with minimum temperatures below 32 F, while Mississippi 
had 47 days. The average temperature of Mississippi in 
February and March 1960 was a few degrees lower than 
in 1959. But closer study of the 1960 weather report showed 
Georgia had the coldest March in 70 years. Since monthly 
average air temperatures of Alabama are about the same as 
Georgia (in summer Georgia is about 2 deg cooler than 
Alabama), the curve for Georgia is shown to reflect these 
states. Also the U.S. Weather Bureau recorded (2) that 
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Fig. 2 Average weight of broilers and percent condemnation by 
total weight of broilers inspected in selected states under federal 
poultry inspection, 1959 and 1960 
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hundreds of broiler houses collapsed under ice and snow in 
Georgia, and further noted that some areas of the South 
were without electric power during the extreme cold spell. 
More adequate insulation, stronger construction against snow 
and wind loads, and properly sized standby generators for 
emergency use are evidently needed. 


Housing Problems 

Clearly one of the major factors in broiler production is 
housing. The better broiler houses in Maine with insulated 
sidewalls and ceiling, have an over-all weighted U value of 
less than 0.2 Btu per hour per square foot per degree F. In 
contrast the better shelters in Georgia, designed for mild 
spring and fall weather use only, have an estimated overall 
U value greater than 1.28 Btu per hour per square foot per 
degree F. Because of little insulation and an indeterminate 
amount of air leakage from loose covering over sidewalls 
and ridge vents, no firm estimate can be made of heat 
losses. However, if a thin ceiling were provided and the 
sidewalls were covered inside and outside with air-impervi- 
ous film, the U value might be lowered to.0.5 Btu per hour 
per square foot per degree F. Thus by using the heating 
capacity of the brooders, it may be possible to maintain a 
draftfree house of 50 to 60 F when outdoor temperature 
falls below freezing. Besides ambient temperature control, 
these simple measures will materially reduce the radiant heat 
loss from the birds to the uninsulated metal roof and side- 
walls. 

The importance of a ceiling is not appreciated in the 
South. In the New England states, it is almost axiomatic 
that, if an equivalent of two inches’of batt insulation is pro- 
vided in the walls, double this amount is applied to the 
ceiling. This practice reduces the effect of solar heat on 
broilers in the summer, decreases the heat loss in the winter, 
and eliminates the moisture condensation on the bare roof. 
Other measures to remedy the hot roof problem have been 
published (3, 4, 5). A thin polyethylene film covering a 
cold surface (with air space between it and the roof) may 
reduce its heat pickup by 50 percent (6). 

One of the chief problems in broiler housing is either 
dissipation or conservation of heat, depending on the season 
of the year. The need to supplement bird heat is greatest at 
low temperature and at early stage of broiler growth. For 
example, the total heat produced by a 33-day-old bird is 
23.5 Btu per hour per pound of live weight at 59 F, but 
only 20.1 Btu per hour per pound of live weight at 80 F, a 
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Fig. 3 Monthly average air temperatures in Mississippi, Georgia, 
Delaware, and Maine, 1959 and 1960 
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reduction of about 14 percent (7). Later near 75 days of 
age the total heat produced was 13.5 Btu per hour per pound 
of live weight at 65 F and 11.2 Btu per hour per pound of 
live weight at 85 F, a difference of 2.3 Btu. 

Does overheating of young birds under the brooder or 
in the pen decrease their resistance to subsequent chilling 
conditions? Young rabbits grown at 90 F were less resistant 
to chilling than those raised at a lower temperature (8). 
One of the objectives in brooding should be to “‘clothe’’ the 
birds as soon as possible. The feathering of the birds is 
accelerated at low temperatures. The ambient temperature 
which promotes good growth and feathering under present 
brooding methods needs investigation. Poultrymen now 
attempt to maintain room temperatures near 60 F for all 
ages of growing birds. 

Different air movement at various temperatures may 
greatly affect heat loss from growing chickens. There is a 
need for wind data for poultry of various ages that will 
show combinations of air temperature and air movement 
having the same rate of cooling. For example, in the case 
of soldiers’ hands and faces being exposed to a 15-mph 
wind and air temperature of 42.5 F (9), the rate of cool- 
ing was similar to still air at —27 F. Drury (10) at Georgia 
has obtained some information of this nature for broilers. 
Information of this kind will be useful in applying the daily 
weather reports of expected temperature and wind velocity 
to poultry house management. 

Air movement around the bird is particularly advan- 
tageous for dissipating heat in the summer. With a given 
fan capacity, air velocity among the birds may be increased 
by channeling air flow into the living space of the birds. 
Air movement in combination with fan and pad evaporative 
cooling on hot days with low humidity would be even more 
beneficial. This benefit could occur even in hot humid areas 
of the southeastern United States where decreased humidity 
prevails from about 11:00 a.m. to about 6:00 p.m. on hot 
days (11). 

Are the Southern growers exposing chickens to excess 
carbon dioxide and carbon monoxide and insufficient oxygen 
in winter? The recent recommendations of ‘tightening up” 
the houses, the use of brouder heat when needed and the 
use of solid hover walls without escape of combustion prod- 
ucts from gas brooder, all may be harmful to growing birds. 
Since most Southern growers use gas brooders which expel 
combustion products within the house, the possibility of gas 
poisoning may be real. The densities of various elements in 
combustion at 60 F are as follows: 

Carbon dioxide — 0.1161 lb per cu ft 
Carbon monoxide — 0.0739 Ib per cu ft 
Air — 0.0763 lb per cu ft 

Oxygen — 0.0844 Ib per cu ft 


Thus in a space such as enclosed by a hover wall, both 
carbon dioxide and to a lesser extent carbon monoxide may 
build up. This in turn’ will decrease the amount of oxygen 
for combustion, leading to more production of carbon 
monoxide. Theoretically, the perfect combustion of a pound 
of propane requires about 15.7 Ib of air (or 3.6 lb of 
oxygen) to produce 3 lb of carbon dioxide and 1.6 lb of 
water. Since all combustion is not perfect, there is some un- 
known amount of carbon monoxide. In addition, the birds 
expire about 13.5 volume percent of oxygen and 6.5 percent 
of carbon dioxide with oxygen consumption of 0.83 cc per 
(Continued on page 623) 
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Response of Corn Yields 
to Bedding Soils 


Some field results from controlled drainage investigations 


ern Missouri occupy areas of flat topography. Internal 

drainage is poor. For these areas, where the topog- 
raphy and soils permit, surface drainage is the most prac- 
tical method of removing excess water from the land. One 
method of surface drainage that has been used on the Edina 
soils is bedding, in which the field is divided into narrow- 
width plow lands with the deadfurrows running parallel to 
the prevailing land slope. 

Little is known about the relative returns from invest- 
ment in a bedding system in comparison with other surface 
or subsurface drainage methods. Bedding requires that some 
topsoil be moved in order to obtain the desired grade for 
drainage. However, the effect on crop yields of topsoil re- 
moval and movement in land-forming operations, such as 
bedding, is not quantitatively understood. This paper pre- 


Ts: Edina soil series of Southeastern Iowa and north- 


sents the summary and analysis of six years of corn yield 


data with drainage (bedded vs level) and fertilizer variables 
from a study on the Southern Iowa Experimental Farm near 
Bloomfield. 
A surface drainage experiment was initiated on this 
experimental farm in 1952 with the following objectives: 
(a) To compare corn yields from bedded plots with 
yields on plots which had been levelled to zero 
grade 


(b) To compare corn yields from different fertilizer 
treatments applied to the cropping systems of con- 
tinuous corn and a corn-oats-meadow (COM) 
rotation 

(c) To study the interactions between drainage, fertil- 
izer and cropping-system variables. 


SOIL CHARACTERISTICS 

The soil on the Southern Iowa Experimental Farm is 
Edina silt loam, an argipan planosol or claypan soil which 
developed from about 70 in. of weathered loess on level 
topography under a tall grass prairie vegetation. 

The physical properties of this soil were reported by 
Schwab et al (2)*. Their results show the aeration porosity 
varies from 11.6 percent in the surface 6 in. to 0.14 percent 
in the lower portion of the B horizon. The B horizon is 
included between the depths of 1.5 and 4.0 ft below the 


Presented as Paper No. 61-202 at the Annual Meeting of the 
American Society of Agricultural Engineers at Ames, Iowa, June 
1961, on a program arranged by the Soil and Water Division. 
Approved as Journal Paper No. J-4079 of the Iowa Agricultural 
and Home Economics Experiment Station (Project No. 1003). 

The authors—C. E. BEER and W. D. SHRADER — are, respec- 
tively, instructor of agricultural engineering and associate professor 
of agronomy, Iowa-State University, Ames. 

*Numbers in parentheses refer to the appended references. 
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surface. Since the aeration porosity is 1 percent or less below 
2.5 ft, poor internal drainage is indicated. A mechanical 
analysis shows the surface 6 in. contains 3.5 percent sand, 
74.9 percent silt, and 21.6 percent clay, whereas the heavy 
soil stratum between 24 and 29 in. below the surface con- 
tains 54.6 percent clay. The average hydraulic conductivity 
at 3-ft depth obtained from 34 observations using the auger 
hole method was 0.0145 ft per day. 


DESIGN AND LAYOUT 


A diagram of the experimental layout showing replicate 
I is given in Fig. 1. The experimental design is a form of 
the split-split-plot with drainage as the whole plot treatment, 
cropping system as the subplot treatment, and fertilizer 
application as the sub-subplot treatment. It varies, however, 
from the standard design because of the arrangement of 
the fertilizer applications to the sub-subplots. Each whole 
plot is an area 100 ft wide by 200 ft long. Each subplot and 
sub-subplot, respectively, are areas of 20 by 200 ft and 20 
by 50 ft. In the following discussion, whole plots, subplots 
and sub-subplots will be called blocks, columns and plots, 
respectively. 


== BEBO 


‘ 

2 

3 0+80+20 1954 ° “ c c 
4 30+80+20 1955 “ c ° c 
5 30+80+20 861956 c Oo “ c 
6 €0+80+20 «= 1957 ° ™ c c 
7? 120+80+20 §8 1968 M c ° c 
8 240+80+20 1959 c ° w c 


NOTE: ALL CORN RECEIVES 100 L8S./A OF 0-20-20 IN THE ROW AT PLANTING TIME; 
REMAINDER IS BROADCAST AND PLOWED UNDER. THE MEADOW CROP DOES NOT 
RECEIVE A DIRECT APPLICATION OF FERTILIZER. 


Fig. 1 Surface drainage-rotation-fertilizer experiment (Southern 
lowa Experimental Farm) 
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Drainage Treatment 

Each block on which the drainage treatment was applied 
was replicated three times. Therefore, three blocks were 
levelled (to zero grade) to remove depressions and the re- 
maining three blocks were bedded as shown in Fig. 1. (The 
levelled plots are representative of poorly drained land.) The 
beds were constructed with a bulldozer and have the chan- 
nels for drainage at 100-ft spacing. The arrows indicate the 
grade in the channel and the drainage in the direction of 
the cultivated rows. Each bed was subdivided into the 
upper and lower portions for sampling and analyzing 
purposes. 


Cropping-System Treatment 

Each block was divided into five columns, 20 ft wide by 
200 ft long, and was cropped according to the cropping 
plan shown in Fig. 1. Each block consisted of five columns, 
three of which were randomly allocated to a COM rotation 
and two to continuous corn. 


Fertilizer Treatment 


Each column was divided into plots 20 ft wide by 50 ft 
long on which were applied the various fertilizer treatments. 
The numbers in the center of the plots indicate the fertilizer 
treatment which a particular plot received. The plots in the 
three rotation corn columns and one continuous corn column 
received fertilizer treatments 1 through 4 which is a factorial 
design of two levels of nitrogen and phosphorous. The re- 
maining continuous corn column received fertilizer treat- 
ments 5 through 8, which is a geometric increase in nitrogen 


TABLE 1. ANALYSIS OF VARIANCE FOR BEDDED VS LEVEL 
ON COM ROTATION AND CONTINUOUS CORN 


Continuous Corn Rotation Corn 


Source d.f. M.S. Source d.f. M.S 
A — Replicates 2 147.62 A —Replicates 2 76.84 
D — Drainage 1 914.38* D—Drainage 1 92.25 
AD — Error I 2 15.71 AD — Error I 2 155.25 
C — Column Y — Year 
effect 1 14011.75** effect 2 2039.70** 

cD 1 536.67** DY ? 65.75 
Error II 4 10.86 Error II 8 103.04 


*Significance 0.05 level 
**Significance 0.01 level 


TABLE 2. SIX-YEAR AVERAGE CORN YIELDS FOR BEDDED 
AND LEVEL PLOTS 
(Bushels per acre) 


Continuous Corn Rotation Corn 


Fertilizer Fertilizer 
treatment Bedded Level treatment Years Bedded Level 
No. 1 41.3 39.3 No. 1 1954 & 99.1 99.2 
2 56.2 58.5 2 1957 101.6 99.6 
3 36.8 42.3 3 99.4 101.3 
4 54.0 56.4 4 101.4 103.9 

5 54.7 68.5 

6 66.1 84.1 1 1955 & 89.1 76.5 
7 84.6 102.9 2 1958 94.4 88.3 
8 93.0 104.5 3 80.0 81.4 
av. 60.8 69.6 4 99.6 93.4 
1 1956 & Fea 82.0 
2 1959 86.9 82.0 
3 83.7 82.0 
4 86.8 83.0 


91.6 


1961 * NOVEMBER * AGRICULTURAL ENGINEERING 


application with the phosphorous application held constant. 
Treatments 4 and 5 are the same which serve as a common 
treatment for measuring column differences. 


STATISTICAL ANALYSIS 

The statistical analysis is based on the average corn 
yields for the period 1954-59. Although data were col- 
lected in 1952 and 1953, the 1954-59 period was chosen in 
order to exclude two years of corn yields from the COM 
rotation during the 1952-53 period when no meadow pre- 
ceded the corn. 

A complete analysis was made by dividing the data into 
three major sections with two parts to each section. Only the 
main effects and interactions which are pertinent to the dis- 
cussion in this paper are given in Tables 1 and 3. For a dis- 
cussion and printing of the complete analysis, the reader is 
referred to the research bulletin by Beer ef a/ (1). 


RESULTS 
Drainage: Bedded vs Level 


The increase in corn yield due to surface drainage by 
bedding is negligible for the rotation corn. This follows 
from Table 1 in which the mean square for drainage, D, is 
smaller than error J, and also from Table 2 in which the 
yields when averaged over all variables except drainage 
effect (level vs bedded), shows a difference of only 2.2. bu 
per acre. 

However, in the continuous corn analysis, the main 
effect, D, shows that corn yields were significantly lower on 
the bedded as compared to the level plots. The 6-year av- 
erage corn yields for the level and bedded plots (Table 2) 
were 69.6 bu per acre and 60.7 bu per acre, respectively, 
which is a difference in yield of 13 percent. Most of the 
difference in average yield resulted from relatively wide yield 
differences between level and bedded plots at the high nitro- 
gen rates. This relationship is shown by the significance of 
the CD interaction for continuous corn in Table 1. 

The following soil and management factors combine to 
create a changed environment for growing plants on beds 
in Edina soil. 

1 The removal of topsoil during the construction of the 
beds tended to expose the ashy gray subsurface horizon and 
in some cases to cover the upper portion of the beds with 
a layer of this less desirable soil. The actual depth of dis- 
turbance would depend on the natural topography; however, 
the idealized cross section shows that the topsoil would be 
removed to an average depth of 0.5 ft (Fig. 1). 


2 Tillage operations are performed with conventional 
farm machinery at right angles to the channel grade and 
tend to create obstructions to the flow of surface water. This 


TABLE 3. ANALYSIS OF VARIANCE FOR UPPER DRAIN- 
AGE POSITION VS LOWER DRAINAGE POSITION ON COM 
ROTATION AND CONTINUOUS CORN 


Continuous Corn Rotation Corn 


Source d.f. M.S. Source d.f. M.S. 
P — Drainage P — Drainage 
Position 1 6288.34** Position 1 8439.17** 
N, X P/C, 1 329.89%* PY 2 2832.93** 
Error III 16 10.59 FP 3 5.52 
Error III 24 12.55 


*Significance 0.05 level 
**Significance 0.01 level 
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. . . Bedding Soils 


causes ponded conditions to occur in the lower part of the 
bed. Even though this condition was alleviated to some ex- 
tent by using hand equipment to remove the ridges created 
by the tillage machinery, drainage was poorer on a portion 
of the bedded than on the level plots. The results indicate 
a failure of the method of drainage employed, rather than 
a negative response to improved drainage. 


Drainage Position: Upper vs Lower 

The differences in yields between the upper and lower 
portions of the bed are affected by the changed environment, 
climatological factors and the level of fertilizer application. 
In the rotation corn analysis, both drainage position (P) and 
the year-drainage position interaction/PY ) were significant 
at the 0.01 level (Table 3). The significance of the drain- 
age position is obvious after noting the average yields of 
102.5 bu per acre and 80.7 bu per acre, respectively, for 
the upper and lower drainage positions (Table 4). The PY 
interaction results from the following two factors: 

(a) Since the grade in the channel is at right angles to 
the columns, the resistance to the flow of water as influ- 
enced by the cover in the channel is different each year. 

(b) The amount and intensity of precipitation and its 
time of occurrence in relation to the age of the corn influ- 
ences the yield differences for the drainage positions. 

It should be pointed out that the actual geometry of the 
beds after cropping differs somewhat from the cross section 
given in Fig. 1. The channel has become wider and affects a 
larger portion of the area represented by the lower drainage 
position than that represented by the V notch in Fig. 1. Thus 
it would be possible for the collection of water in the bottom 
of the bed to increase the yields in dry years and reduce 
yields in wet years. The yield data show that corn yields 
were higher on the upper positions of the beds in 1957, 
1958, 1959, lower in 1956, and approximately the same on 
both positions in 1954 and 1955. The monthly precipitation 
as measured at the experimental farm cannot be correlated 
with the highest yield occurring on a given position, except 
possibly for 1956. The entire 1956 season was generally 
dry, but high-intensity showers occurred during which there 
was some runoff from the higher to the lower positions of 


the beds. 


TABLE 4. SIX-YEAR AVERAGE CORN YIELDS FOR UPPER 
AND LOWER DRAINAGE POSITIONS ON BEDDED PLOTS 
(Bushels per Acre) 


Continuous Corn Rotation Corn 


Fertilizer Fertilizer 
treatment Upper Lower treatment Years Upper Lower 
No. 1 Jan 30.4 No. 1 1954 & 112.8 65.5 
2 71.3 41.3 2 1957 119.8 69.0 
3 44.7 29.4 3 101.9 58.2 
4 66.8 41.1 4 121.8 77.4 
5 67.4 42.0 
6 81.8 50.4 s 1 1955 & 106.3 91.8 
yj 96.7 72.6 2 1958 106.5 96.7 
8 97.5 88.3 3 106.1 92.8 
av. 72.4 49.4 4 106.5 96.3 


1 1956 & 808 73.5 
2 1959 87.8 86.0 
3 88.2 79.1 
4 90.6 _ 83.0 


av. 102.5 80.7 
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Although the lower position is more affected by the top 
soil removal, the interaction between fertilizer and drainage 
position (FP) is not significant for the rotation corn. This 
is due to the comparatively low fertilizer application rates 
for rotation corn. 

The effects of drainage position were very pronounced 
for continuous corn. The average yield ci 72.4 bu per 
acre obtained from plots in upper drainage position is sig- 
nificantly higher than the average yield of 49.4 bu per acre 
obtained for the lower position (Tables 3 and 4). 

The use of eight fertilizer treatments in the continuous 
corn analysis permits a better evaluation of the effect of 
higher nitrogen application rates to offset the changed en- 
vironment in the lower drainage position. This is best 
shown by the interaction of linear nitrogen with position 
(Ni XP/C2) which is significant at the 0.01 level in Table 
3. As a result, it is known that the slopes of a straight line 
which show the yield response to level of nitrogen applica- 
tion are significantly different for the upper and lower posi- 
tions. A quantitative evaluation of the difference may be 
obtained from the average yields in Table 4. Average yields 
with 60, 120, and 240 Ib of nitrogen are 81.8, 96.7, 
and 97.5 bu per acre, respectively, on the upper position of 
the beds as compared to 50.4, 72.6 and 88.3 bu per acre on 
the lower positions. Therefore, the yield increase from 120 
to 240 lb of nitrogen was 14.9 bu more on the lower than 
on the upper positions. This indicates that the higher nitro- 
gen application rate was instrumental in offsetting the 
changed environment in the lower drainage position. A 
similar result was obtained when yields were compared at 
the high nitrogen levels between bedded and level plots 
(Fig. 2). 

SUMMARY AND CONCLUSIONS 

Bedding is not feasible on a Planosol soil (claypan soils 
of flat lands) for conditions comparable to those described 
in this paper, which include 100-ft wide beds, 0.15 percent 
grade in the channel and tillage operations performed at 
right angles to the direction of the grade. A summary for 
the period 1954-59 shows that the difference between the 
level and bedded plots is dependent upon the type of crop- 
ping system used. The yield on the bedded plots was de- 


105 


ROTATION CORN 


© BEDDED 
© LEVEL 


YIELD, BU/AC. 


CONTINUOUS CORN 


° 30 60 90 120 150 180 210 240 
NITROGEN APPLICATION, LBS./AC. 


Fig. 2 Six-year average corn yields for bedded and level plots 
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pressed about 12.5 percent in the continuous corn system 
while in the COM rotation, a slight (2 percent) increase in 
yield was obtained. The 6-year period is considered a fair 
test of the effect of bedding on yields since it contained years 
with wide differences in precipitation. The amount of pre- 
cipitation recorded at the experimental plots for the period 
April through August varied from 12.41 in. in 1956 to 23.6 
in. in 1958. The long-term mean for this five-month period 
is 19.12 in. 

Within the bedded plots the corn yields vary with re- 
spect to the position of the sampled area on the bed. The 
effect of disturbing and removing the topsoil to build up the 
crown or top of the bed, as well as year-to-year climatic 
factors, influence the corn yields. When averaged over the 
6-year period, the yield was much lower in the lower portion 
of the bed which is adjacent to and a part of the channel 
for the bedding system. The average differences in yield 
between the two positions are 21.8 and 23.0 bu per acre, 
respectively, for rotation corn and continuous corn. These 
differences reflect a 22 and 34 percent reduction in yield in 
the lower positions. The data also show that the higher 
rates of nitrogen are effective in offsetting the detrimental 
effects of the poorer environment in the lower position of 
the beds. A statistical test shows that, if yield was plotted as 
a function of increasing nitrogen application, the yield in- 
crease per pound of nitrogen added at the higher nitrogen 
applications is greater in the lower position than in the 


upper position of the bed. 
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... Solar-Power Cooling 
(Continued from page 615) 


providing the second cover plate. It should be remembered, 
however, that this increase represents better than a 6 per- 
cent increase in the capacity of the cooling unit. In any 
given application the decision to use two cover plates will 
depend on the economic worth of the additional cooling to 
be gained. 

Cooling requirements for specific livestock shelters have 
been established based on heat production values, ventilation 
rates, and assumed environmental conditions for the differ- 
ent livestock. The results indicate that for the assumed 
conditions a flat plate collector with an area approximately 
50 percent larger than the floor space of the building itself 
would be required for solar air conditioning. 

The need for auxiliary cooling in a solar cooling system 
has been evaluated. Because of the variability of incident 
solar radiation, the capacity of a solar cooling system at any 
given time cannot be predicted. Therefore, a completely 
solar-powered cooling system can be reliable only insofar 
as it can be depended on to reduce the level of peak heat 
stress within a given space. If 24-hr temperature control 
is required some means of auxiliary cooling must be pro- 
vided. An auxiliary energy source operating the absorption 
cooling unit appears to offer the most practical solution to 
this problem. 
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An economic comparison of solar cooling with conven- 
tional types of air conditioning has been made. The com- 
parative cost relationships were simplified by assuming that 
the main factor influencing this comparison was the relative 
cost of energy among the different systems. The results in- 
dicate that solar energy cannot now compete with conven- 
tional fuels insofar as cooling applications are concerned. 
However, if wintertime solar space heating is also consid- 
ered, the cost of utilizing solar energy could be greatly re- 
duced; thereby, it could possibly be competitive with conven- 
tional fuels in certain localities at the present time. 
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. . . Automation Near in Irrigation 
(Continued from page 610) 


electronically controlled leveling devices. Sprinkler systems 
will be of the self-propelled or solid-system types, both of 
which use a minimum of labor. As a result of the better 
control and application of water, the efficiency of water 
application will be raised and irrigation water supplies will 
be conserved. 

Possibilities for automation in irrigation are limited only 
by the imagination of the inventor and researcher. Inven- 
tions will be applied as fast as they are proved economical 
on a large scale. It will take a larger capital investment in 
irrigation equipment, but it will pay off in reduced labor. 
We now have the knowledge and equipment to mechanize 
much of our agricultural irrigation. Automation is only a 
short step in the future. 
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INSTRUMENT NEWS 


Manometer for Measuring 


Water-Surface Levels in Irrigated Fields 
Hollis Shull 


Assoc. Member ASAE 


MANOMETER can be used to measure water-surface 
levels in irrigated furrows or borders. A staff gage 
or water-level recorder placed at the location of one 

of the manometer hoses will provide a reference from which 
water depths can be calculated from manometer data. A 
manometer has a number of advantages — as well as some 
disadvantages — over staff gages and water-level recorders. 


Description of Manometer 

Described here is a manometer designed to measure 
water-surface slope and water depths in irrigated furrows. 
The manometer was constructed on a circular sheet of ¥2-in. 
thick plywood fitted with a pivot at the center and fastened 
to a wooden frame (Fig. 1). It could be rotated to bring 
the manometer tubes into a vertical position. The manom- 
eter had seven tubes, but any desired number of tubes could 
be used. Rubber hoses were used to connect the top of each 
tube to a manifold. Screw-type pinch clamps were used to 
clamp off the rubber hoses leading to any tubes not being 
used. The manifold was connected through a valve to a 
small, hand-operated priming pump. An air-inlet valve was 
connected to the end of the manifold opposite the pump 
valve. Rubber hoses connected the lower ends of the tubes 
to small pipe unions. Ordinary cross-section paper was 
used as a scale. 


Operation of Manometer 

The manometer was placed at a convenient location in 
the field and adjusted so the tubes were vertical. A short 
length of garden hose connected the pump to the manifold 
valve. A section of clear plastic tubing of appropriate length 
and % in. inside diameter was fastened to each union at 
the bottom of the manometer tubes. The open end of each 
length of plastic tubing was placed in a selected location in 
the furrow and held in a vertical position by a stiff wire sup- 
port. The pinch clamps were closed. A staff gage was 
placed in the furrow at one of the manometer tubing loca- 
tions. The furrow-bottom profile was obtained by surveying, 
and the staff gage was referenced to the furrow-bottom 
profile. 

When water arrived at the first manometer tubing loca- 
tion, the clamp above the corresponding manometer tube 
was opened and water was pumped through the tube. 
Pumping was continued until inspection of the plastic tub- 
ing showed that all air bubbles had been removed. 


An Instrument News Contribution from the Soil and Water 
Conservation Research Division (ARS), USDA. Articles on agri- 
cultural applications of instruments and controls and related prob- 
lems are invited by the ASAE Committee on Instrumentation and 
Controls, and should be submitted direct to Karl H. Norris, instru- 
ment news editor, 105A South Wing, Administration Bldg., Plant 
Industry Station, Beltsville, Md. 
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When water arrived at the next manometer tubing loca- 
tion, the first tube was clamped, the second tube was opened, 
and water was again pumped through the tubing into the 
manifold. When pumping was completed, the pump valve 
was closed and the clamp on the first tube was opened. Air 
was allowed to enter the manifold from the air valve until 
the water level in both tubes could be read on the scale. 
Relative water-level readings between the two locations 
could be obtained from the manometer readings. With the 
staff gage located at the second manometer tubing location, 
water-surface levels and the depth of water in the furrow 
could be determined by recording the staff gage reading 
when the manometer was read. The same clamping and 
pumping procedure was followed when water arrived at 
each succeeding manometer tubing location in the furrow. 


Accuracy of Manometer 

As a general indication of accuracy, none of a large num- 
ber of readings showed the water level to be higher as 
readings progressed downstream. Numerous readings were 
taken with tubes only 10 ft apart in the furrow, and water- 
elevation differences were measured. More specific deter- 
minations of the accuracy of the manometer were made by 
both laboratory tests and field observations. 

The laboratory test was conducted by placing one 
manometer hose in a container of water with constant ele- 
vation and another manometer hose in a container of water 
that was moved upward slowly by mechanical means. A 


ee 2 habla 
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Fig. 1 Manometer designed to measure water-surface slope and 
water depths in irrigated furrows 
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NEGATIVE VALUES: MANOMETER 
READING LOWER THAN STAFF 
45 GAGES OR WATER LEVEL RECORDER 
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Fig. 2 Distribution of differences between manometer readings 
and staff gage or water-level recorder 
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water-level recorder was connected to the container that 
moved upwards. Manometer readings taken at selected time 
intervals were compared with water-level recorder data to 
determine the accuracy of the manometer. If the water-level 
recorder data were assumed to be accurate, differences would 
be manometer error. Several tests were made with different 
rates of increase of water level. Maximum rate of increase 
of water level was 0.034 ft per minute. Differences between 
manometer and water-level recorder data ranged from 
+0.027 to —0.025 ft; 93 percent of the differences were 
between +0.01 and —0.01 ft. Only two tubes were tested; 
however, it was assumed that the performance of the other 
tubes would have been similar. 

Observations to determine field accuracy of the manom- 
eter were made by placing staff gages at four of the seven 
manometer tubing locations in the furrow. Manometer and 
staff gage readings were obtained at the same time for com- 
parison. From a total of 152 comparisons, the differences 
ranged from +0.04 to —0.05 ft; with 91 percent of the 
differences between +0.03 and —0.03 ft, 74 percent be- 
tween +0.02 and —0.02 ft, 62 percent between +0.01 and 
—0.01 ft and 42 percent of the comparisons gave no differ- 
ences. If staff gage readings were assumed accurate, the 
differences were manometer error. 

The accompanying histogram (Fig. 2) shows the fre- 
quency distribution of the differences between manometer 
readings and water-level recorder or staff gage readings by 
increments of 0.01 ft for both the laboratory and field com- 
parisons, on a percentage basis. 


Summary 

Advantages of a manometer for measuring water-surface 
elevations in irrigated fields include simplicity and flexi- 
bility, the ability to measure relative water-surface levels 
from widely separated or inaccessible locations from one 
position, and reasonable accuracy. Disadvantages include 
possible errors due to air bubbles in the tubing lines leading 
to the field, limited usefulness when water levels are chang- 
ing rapidly, and the requirement of constant attendance to 
obtain readings. Also, considerable time is required to 
pump water into the manometer when the tubing length is 
several hundred feet. 
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The manometer is a useful instrument for measuring 
water-surface elevations in irrigated borders and furrows 
when the rate of change of such elevation is slow and water 
velocities are low. 


. . . Broiler Housing 
(Continued from page 617) 


gram weight of bird per hour. This may be a real problem 
in broiler housing. 


Research Programs for Broiler Production Study 

These are some of the major engineering problems in 
broiler housing. Recent federal authorization to study 
broiler condemnation losses will accelerate the study of 
poultry husbandry and diseases and the agricultural engineer- 
ing aspects of broiler production. Laboratories will be lo- 
cated at Athens, Ga., and State College, Miss. The present 
calorimeters at Beltsville, Md., will continue to obtain in- 
formation on poultry metabolism, production and other 
physiological inferences. 


Summary 

Federal poultry inspection data show that the largest 
broilers are produced in the fall and that condemnation in- 
creases in winter. The largest broilers are produced in the 
coolest areas and with the least condemnation. These gen- 
eralizations indicate housing problems. 

One of the chief difficulties in southern broiler houses 
in winter is the insufficient amount of insulation. Ventila- 
tion in these houses is necessarily restricted to conserve heat. 
A suggestion is made to insulate the existing buildings. 

In summer the solar heat from the hot uninsulated roof 
is transmitted to the birds. A suggestion is made to in- 
crease air movement at bird level and in combination with 
fan and pad system to facilitate heat removal. 

With “tightening up” of the house in the winter, a 
periodic field check of carbon dioxide, carbon monoxide and 
oxygen levels is needed and toxicity limits of poisonous 
gases should be established. 

Since air movement materially affects heat dissipation, 
particularly of broilers, wind effects also need study. 
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1962 NOMINATIONS ANNOUNCED 


Nominee for President-Elect 


J. W. BORDEN 


Nominations for elective officers of the 
American Society of Agricultural Engineers 
for 1962-63 have been reported by the 
nominating committee: J. R. Davis (chair- 
man); H. T. Barr; W. M. Carleton; H. J. 
Hansen; and J. B. Liljedahl. Voting will 
be by letter ballot which will be mailed to 
voting members in February. Ballot will 
close March 31. Nominees are as follows: 


Nominee for President-Elect 


J. W. (Wally) Borden, a native of Mis- 
souri, was born Nov. 14, 1916, in St. Louis. 
However, when he was quite young his 
family moved to Colorado Springs, Colo., 
where he received his early schooling. In 
1938 he received a B.S. degree in civil en- 
gineering from the University of Colorado. 
For a short period after graduation he 
served as surveyor for the City Engineer at 
Colorado Springs, after which he spent 18 
months in the Preliminary Arch Dam De- 
sign Section of the Bureau of Reclamation 
in Denver, Colo. 

In 1940, intrigued with the prospect of 
living in California and learning aircraft 
design, he accepted a position as stress ana- 
lyst at the Ryan Aeronautical Co. of San 
Diego. With the rapid pyramiding of the 
aircraft industry and the extreme shortage 
of trained aeronautical engineers, his next 
seven years were spent in various capacities 
including chief of structures, chief project 
engineer, chief administrative engineer, and 
assistant chief engineer. In 1947 he returned 
to Denver to pursue the sales field — one 
which he had always wanted to follow — by 
accepting the position of sales manager for 
Eversman Manufacturing Co. He subse- 
quently became the company’s vice-president 
in charge of sales and advertising, a position 
he still holds. 

He joined ASAE in 1951 and has served 
the Society in various ways. He has been 
chairman of the Rocky Mountain Section, 
and served as chairman of the Drainage 
Group, Soil and Water Division. He also 
has served as a member of the Soil and 
Water Division Steering Committee, as well 
as chairman of the Motion Picture Finance 
Committee. In 1958 he was elected vice- 
president of the Society, his term expiring 
in 1961. 

He has been a member of the American 
Society of Sugar Beet Technologists since 
1958. He is a director of the Farm Equip- 
ment Institute, and has served as a member 
of its Soil and Water Conservation and 
Production and Marketing Committees. 

Mr. Borden and his wife, Edith, have 
two daughters, two sons, and one grand- 
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Nominees for Vice-President 


C. S. Morrison R. R. Poynor 


child. He is a member of the Presbyterian 
Church. 


Nominees for Vice-President 

Charles S. Morrison was born Septem- 
ber 10, 1919, om a farm near Black Lick, 
Ohio. He received a B.S. degree in agricul- 
ture, in 1941, and a BAE degree in 1942, 
from Ohio State University. In 1946, he 
received an M.S. degree in agricultural en- 
gineering from Iowa State University. He 
has been employed in the product planning 
division of Deere & Company since 1946 
and is now manager of product research 
and development departments. In this ca- 
pacity he is responsible for supervising re- 
search and product planning activities on a 
wide variety of farm equipment problems. 
During World War II, he served as an 
electronics specialist in the U.S. Naval 
Reserves. 

He has been an ASAE member since 
1944, and has been active as chairman of 
the Power and Machinery Division, as well 
as chairman of the Quad City Section. He 
has served also as a member of the Com- 
mittees on Research and ECPD inspection. 
He is currently a member of the Commit- 
tees on Standards, Forward Planning, and 
Finance. 

He also is a member of the American 
Society of Metals and Society of Automo- 
tive Engineers. 


Russell R. Poynor was born on Septem- 
ber 13, 1913, in Waunakee, Wis., and was 
raised on a livestock farm in southern Wis- 
consin. He received a B.S. degree in agri- 
culture in 1935 from the University of Wis- 
consin, a B.S. degree in civil engineering in 
1937, also from the University of Wiscon- 
sin, and an M.S. degree in civil engineering 
from Purdue University in 1943. He was 
affiliated with the Soil Conservation Service 
in Wisconsin for one year; was a member 
of the engineering staff at Utah State Uni- 
versity for three years; and was a member 
of the agricultural engineering department 
staff at Purdue University, where he did 
teaching and research, for five years. In 
1945, he joined International Harvester 
Co. at its Canton Works engineering de- 
partment. He was transferred to the com- 
pany’s general office in Chicago in 1947, 
as agricultural engineer in the Farm Imple- 
ment Division. In 1953, he was appointed 
general supervisor of the farm practice 
research group, which became a part of the 
company’s farm equipment product plan- 
ning department in 1957. He is now gen- 
eral supervisor of farm equipment product 
planning research. 

He has been an ASAE member since 
1937, and has served as chairman of the 
Soil and Water Division, as well as on the 
following committees: Soil and Water Divi- 
sion Steering; ECPD Inspection; Mulch 
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Nominees for Director — 
Electric Power and Processing Div. 


K. H. Norris 


Tillage and Soil Compaction; and Publica- 
tion Policies and Finances. He is also In- 
ternational Harvester’s representative on the 
Agricultural Research Committee of the 
Farm Equipment Institute and is a member 
of the USDA Research Advisory Committee 
on Farm Equipment and Structures. He 
also is a member of the governing board of 
the Agricultural Research Institute and the 
Council for Agricultural and Chemergic 
Research, and is a registered professional 
engineer in the state of Indiana. 


Nominees for Directors — 


Electric Power and Processing 
Division 

Carl W. Hall was born on November 
16, 1924, in Seneca County, Tiffin, Ohio. 
He received a B.S. degree in agricultural 
engineering from Ohio State University in 
1948, an M.S. degree in mechanical engi- 
neering from the University of Delaware in 
1950, and a Ph.D. degree in agricultural 
engineering from Michigan State University 
in 1952. From 1948 to 1951 he was an 
instructor and assistant professor of agricul- 
tural engineering at the University of Dela- 
ware. In 1952 he joined the agricultural 
engineering department staff at Michigan 
State University as assistant professor, and 
at present is professor of agricultural en- 
gineering. 

He has been an ASAE member since 
1948 and has served on several of its com- 
mittees including the Education and Re- 
search Division Steering, Standards, Bulk 
Milk Cooling Systems, Monographs, and 
Publication Policies and Finances. He also 
has served as chairman of the Electric Power 
and Processing Division, as well as the 
Research Committee and the Agricultural 
Processing Committee. He has also served 
the Michigan Section as its vice-chairman. 
In 1958 he was a member of the USDA 
Scientific Exchange Delegation to the 
USSR, and has been correspondent for Sec- 
tion 4 (Materials Handling and Work 
Efficiency) of CIGR. In addition he has 
served as consultant to the University of 
Puerto Rico, the National University of 
Colombia, Palmira, South America, and the 
government of India. 


Karl H. Norris was born May 23, 1921, 
in Glen Rickey, Pa., and was reared on a 
small general farm in this soft-coal area. 
In 1942 he received a B.S. degree in agri- 
cultural engineering from Pennsylvania 
State University. Immediately after gradu- 
ation he joined International Harvester Co. 
in Chicago, Ill., but worked there only a 
few months before enlisting in the U.S. 
Army. He received special training in radio 
and electronics as part of his Army training 
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and when discharged in 1945 became a 
radio engineer with Airplane and Marine 
Instruments Co. In 1946 he received an 
appointment as an electronics engineer in 
the University of Chicago. He returned to 
the agricultural field in 1950 as a research 
engineer for the USDA Farm Electrification 
Section. He is now leader of the Instru- 
mentation Research Laboratory, USDA Ag- 
ricultural Marketing Service, Beltsville, Md. 

He became a member of ASAE in 1942 
and has served as Instrument News Editor 
for AGRICULTURAL ENGINEERING _ since 
1952. In addition he has served as chair- 
man of the Committee on Instruments and 
Controls and as a member of the Radiation 
Committee. He is currently vice-chairman 
of the Electric Power and Processing Steer- 
ing Committee as well as the Committee on 
Research. He also is ASAE delegate to the 
Agricultural Societies Policy Committee, 
and ASAE alternate delegate to the Agri- 
cultural Research Institute. 


Soil and Water Division 


Talcott W. Edminster was born October 
1, 1920, in East Freetown, Mass. In 1942 
he received a B.S. degree in agricultural 
engineering from the University of Massa- 
chusetts, and in 1943 an M.S. degree in 
agricultural engineering from the University 
of Georgia. Following graduation in 1942 
he was employed as field construction en- 
gineer with the Turner Construction Co. 
of Boston, Mass. He resigned this position 
in favor of continuing his education as a 
graduate research assistant at the University 
of Georgia. In 1943 he joined the staff at 
the Virginia Agricultural Experiment Sta- 
tion, Blacksburg, as an assistant agricultural 
engineer. He was transferred to the Soil 
and Water Conservation Research Branch, 
ARS, USDA, Beltsville, Md., in 1953. He 
served as assistant chief, Eastern Soil and 
Water Management Research Branch, and 
as work project leader for the federal drain- 
age research program in the eastern 31 
states. In 1960 he was appointed chief of 
the Branch and served in that capacity until 
the Division underwent a reorganization in 
March 1961. At that time he was made 
associate director of the Soil and Water 
Conservation Research Division. 

He has been an ASAE member since 
1942 and over the years has served the So- 
ciety as vice-chairman of both the South- 
east and the Virginia Sections; vice-chair- 
man, as well as chairman, of the Soil and 
Water Division; and chairman of the Divi- 
sion’s Steering Committee. He also has 
served as chairman of the Soil Compaction 
Committee and at present is a member of 
the Committee on Research. He also is the 
Soil and Water Division Technical Adviser 
to the Committee on Publication Policies 
and Finances. He represents the Society on 
the EJC Committee on Technical Planning, 
and is ASAE correspondent for Technical 
Section I (Soil and Water Sciences) of 
CIGR. 

Ernest H. Kidder was born July 14, 
1912, at Amiret, Minn. In 1935 he received 
a B.S. degree in agricultural engineering 
from the University of Minnesota, and in 
1947 an M.S. degree in civil engineering 
from the University of Illinois. In 1935 he 
became affiliated with the Operations Divi- 
sions of the USDA Soil Conservation Serv- 
ice in Lanesboro and Plainview, Minn., and 
in 1940 he was transferred to the Research 
Division. From 1943 to 1945 he served in 
the U.S. Navy. From 1946 to 1948 he was 
affliated with the Experiment Station staff 
at Urbana, Ill., as a hydraulic engineer. In 
1948 and 1949 he was employed by the 
Research Division of the USDA Soil Con- 
servation Service as project supervisor at 
Auburn, Ala. He joined the agricultural 
engineering department at Michigan State 
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University in 1949 and is at present asso- 
ciate professor and head of the soil and 
water section. 

Since becoming a member of ASAE in 
1936, he has served the Society’s Soil and 
Water Division as vice-chairman and chair- 
man, as weil as chairman of the Division’s 
Steering Committee and its Irrigation 
Group. He also has been chairman of the 
Sprinkler Irrigation Committee, and served 
the Michigan Section as vice-chairman and 
secretary-treasurer. 


Nominees for Nominating 
Committee — 
Education and Research Division 


Price Hobgood, head, agricultural en- 
gineering department, A. and M. College 
of Texas. Since becoming an ASAE mem- 
ber in 1938, he has served the Society in its 
Southwest Section as _ secretary-treasurer, 
vice-chairman, and chairman. At the present 
time he is chairman of the Curriculum and 
Course Content Committee ot the Education 
and Research Division. 

Clarence F. Kelly, chairman, agricul- 
tural engineering department, University of 
California. He has been an ASAE member 
since 1934 and has acted as chairman of 
the Farm Structures Division. At present 
he is a member of the Technical Advisory 
Committee on Plant and Animal Husbandry 
(joint with ASHRAE) and also is ASAE 
correspondent to Technical Section II of 
CIGR. 


Electric Power and Processing Division 

Robert H. Brown, professor of agricul- 
tural engineering, University of Georgia. 
He became a member of ASAE in 1950 and 
is at present serving as a member of the 
Electric Power and Processing Division 
Steering Committee and the Technical Sub- 
committee on Interior Wiring Design. He 
also has served the Georgia Section as vice- 
chairman and chairman. For four years he 
served as faculty advisor to the University 
of Georgia Student Branch. 

Gerald W. Isaacs, professor of agricul- 
tural engineering, Purdue University, in 
charge of teaching and research in agricul- 
tural processing. He has been a member of 
ASAE since 1949 and has served on various 
committees including the Agricultural Proc- 
essing Committee, Electric Power and 
Processing Division Steering Committee, 
and the Paper Awards Committee. 


Farm Structures Division 

Maurice L. Burgener, manager, Farm 
Bureau, Portland Cement Association, Chi- 
cago, Ill. Since becoming an ASAE member 
in 1948, he has served the Society as vice- 
chairman of the Farm Structures Division 
Steering Committee, as well as secretary of 
its Chicago Section. He also has been ac- 
tive as a member of the following commit- 
tees: Standards; Animal Shelter Ventila- 
tion; Specifications for Installation of Con- 
crete Pipe; and Farm Construction Stand- 
ards. At present he is chairman of the Pub- 
lication Policies and Finances Committee. 

Donald W. Richter, senior sales engi- 
neer in charge of farm buildings, Armco 
Drainage and Metal Products, Inc., Middle- 
town, Ohio. He has been an ASAE member 
since 1950 and has served the Farm Struc- 
tures Division as secretary, and is presently 
chairman of its Steering Committee. He 
also is chairman of the Subcommittee on 
Materials of the Farm Building Construc- 
tion Standards Committee, as well as a 
member of the Joint Committee on Animal 
Shelter Ventilation. 


Power and Machinery Division 
Benson J. Lamp, agricultural research 
engineer, Massey-Ferguson Limited, Detroit, 
Mich. He became a member of ASAE in 
1950 and has served the Society as chair- 
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Nominees for Director — 
Soil and Water Division 


T. W. Edminster 


E. H. Kidder 


man of the Ohio Section and chairman of 
the National Meetings Committee. Current- 
ly, he is vice-chairman of the Michigan 
Section, program vice-chairman of the 
Power and Machinery Steering Committee, 
and a member of the Committee on Journal 
Paper Awards. 

Keith L. Pfundstein, manager, agricul- 
tural engineering division, Ethyl Corp., De- 
troit, Mich. He has been a member of 
ASAE since 1947 and has served the So- 
ciety as chairman of the Michigan Section; 
chairman of the Public Relations Commit- 
tee, and has been active in various other 
committees. 


Soil and Water Division 

Gilbert Levine, associate professor, agri- 
cultural engineering department, Cornell 
University. He became an ASAE member 
in 1950, and is currently vice-chairman of 
the Committee on Sprinkler Irrigation. He 
is also a member of the Committee on 
Standards for Measuring Intake Rates of 
Soil for Irrigation Systems Design,*and the 
Committee on Evapotranspiration. 

Glenn O. Schwab, professor of agri- 
cultural engineering, Ohio State University, 
and the Ohio Agricultural Experiment Sta- 
tion. Since becoming an ASAE member in 
1947 he has served as chairman of the 
Drainage Group, Soil and Water Division, 
and of the Drainage Research Committee. 
He also has been a member of the Course 
Content Committee, as well as other Soil 
and Water committees. At present he is a 
member of the Soil and Water Division 
Steering Committee and the Research Com- 
mittee. 


Agricultural Engineering 
Subject Matter Classification 


The Agricultural Engineering Subject 
Matter Classification as published by the 
American Society of Agricultural Engineers 
in the 1960 edition of the AGRICULTURAL 
ENGINEERS YEARBOOK (pages 379-392) is 
now available in reprint from the Society's 
headquarters, 420 Main St., St. Joseph, 
Mich. The price is 75 cents per copy; 25 
copies or more are 50 cents each. 


Bibliography on Pump 
Drainage with Abstracts 


A “Bibliography of Pump Drainage with 
Abstracts,” prepared by the ASAE Commit- 
tee on Pump Drainage, is available from 
ASAE headquarters as paper No. 61-30. 
This Bibliography may be ordered by Tech- 
nical Paper Order Form or for 50 cents 
a copy. 

The Bibliography contains 11 pages in- 
cluding 59 listings. The Committee on 
Pump Drainage includes: C. L. Larson 
(chairman), K. R. Klingelhofer, G. B. 
Fasken, J. C. Stephens, L. W. Herndon, 
R. W. Irwin, Virgil Marvin, T. L. Willrich, 
K. V. Stewart, and R. L. Green. 


625 


Yee Be igs haps oe ae i ae he oct tae Camo ee ee Gere ck) eee re cae aaa eo eh : 
Bd Cerereng tee Sh hay ae ae = ae ees oa: 200 oRh oa ee pry ae ee RR e's ale cee cr oe Se) i am Ea ; > a ae 2 
fos ONE Ns aaa eae ee: Sf oe = SE wT ee eee: 12 8 Maipat Oe ieee ae a ce pus ar ‘ a eh ei! 
hey. a eee sete amas Ore net ee ae ig |, eget eae hs lee h suger ly) 2, amma ae 2 : Se ee, oe erat é 5 
ele S|. Sh ee ae [ifies\ crt) 3, a ‘ Be wae dee Oe fe eee as naaweee = = = : ? aa | 
+ oes 
i te — 
ay 
Sigs 
eh ; 
wa8 
on i: 
| aa 
Swe 
ea) 
oe fats eo 
oe 
nS Dye ol eo 
eae / Ss 
ee ; \ 
iM 1 ae 4 
eee i 
eb au — ae 
eed Be a - ’ — — J 
Be wo J - ~ 
a ie ° . “a Si 7 a Cy é 
ie Ape : Le | re , - 
ee ee A ; 5 
c: | Lae i : a" : 
wake. ——_— , wr el 4 
var os 4 - in 
EN ci 
ane Saget” ‘ Be! 
[Bee - 
ee bee 4 q 
ane oe hi j : 
mets or 4 fi, 2 | ‘ i 
: in are. = = ie 
Mes beds 
mare rad 
i sige E 
7s | <n 
eae 
le 
coe 
mal. ee 
oe ie 
i a 
S i ae 
ool. or, 
Gers 
Ba Es 
bcs F] es ™ 
page: 
aie 
ae Be 
eee. 
8 ok 
“ae : 
feet 
sa 
Read ose 
Pe 
ee 
if 
5 eee 
iii. . 
eS 
| a 
Ai | 
crea 
A eas 
eS 
tS : 
st | eee 
Crag fe 
oe 
eae re: 
ile 
PES 5 
beets) Bs 
Par 
“4 ae 
ee 
+o 
ree ae = 
Ones si y 
Yese i ya 
<n ae 
ce ee? : 
renee BA a 
ee 44 ae : 
a 
tee 
be er 
lla 
1h 
Sh - 
eet 
ae ak . 
Bee oe 
ee Perey f 
< it z ; 
oral ea » aes 
ie a 
ee 
Bia c 
pate 
es 
oa 
Bel hie? FE 
61 ae 
Al.” 
aie 
tee Fe 
oS 
ieee? © 
ree. 
Soins. 
ae 
a > aM 
ont 
Petes 
ie 
ame: 
yt oa 
Bien, > 
itl eC = 
a) Sa 
ot aa 
ax ee 
at 
coo ee 
mnie 
Ses 
Sl ean URE ee SM iy ce asa Fy Cau Ai oe ee He ST aE er en 2 en oe ee . 
be. aN iets om Rar Ee ci ee ieee pide ++ Be ae ie ies ere Vs pa f : : é ‘ t ” ' 
AREET See Ce et) ae RA eg Ube 2 eh x Rete rot, Bade: wir oo ae Be! ES eee ba a Lae a = 
Ce eee i Re RAE a Dee ack ci ge ee are lame ae oe eed ; ne 
aa eet ea Se a Lo + iis eit. RES per eae “hee cee . Se dane tee i, Simuaameas 3 aie Bo a : ey DS 
Pon be: ace ‘ ee i Bammer) 2) OS yeah Sie Ss) cal ae ear SF ee Bers Se ees, uae , TE ge ie i ey 2 
eas £5 Ss ta Sunt ae ees Rolo eee eae areta A a A eee es OO, fe 2 ee ee oT es |) Se ‘ fa 


Si} 


irae 


AGRICULTURAL ENGINEERING EXPOSITION 


December 12, 13 and 14 — 2:00-9:00 p.m. 


a wna 


In Conjunction with ASAE Winter Meeting 


A total of 36 organizations occupying 42 booths are participating in 
the first ASAE-endorsed Agricultural Engineering Exposition. Follow- 
ing is a description of exhibits, including type of display, names of 
personnel who will staff booths, and a listing of available literature. 


*Acme Chain Co. (Booth 4). On Display — 
Agricultural chain drive applications, and 
samples of products. Personnel — Ben Win- 
burn, John Hayden, Robert Holmes, Gene 
Norene, Fred Johnson, and Donald Pihl. 
Literature — Catalog and special folders on 
agricultural chain drives. 


American Society of Agricultural Engineers 
(Booth 94). On Display—Literature counter. 
Illustrations documenting the significance 
of engineering in agriculture, as engineering 
has developed technology providing in- 
creased agricultural productivity. The con- 
tribution of engineering to agriculture, and 
the role and growth of ASAE as paralleled 
with this progress in agriculture and tech- 
nology. Personnel — Mrs. Barbara Brown, 
ASAE headquarters personnel, and members 
of ASAE Board of Directors. Literature — 
Promotional pieces and membership infor- 
mation. 


The Brown-Brockmeyer Co. (Booth 46). On 
Display — Samples of electric motors, bench 
grinders, and gears. Personnel—A. G. Bick- 
ford, D. G. Panuce, and T. J. Diehl. Litera- 
ture — Descriptive Bulletins 170 and 870. 


Carlisle Tire & Rubber Div., Carlisle Corp. 
(Booth 75). On Display — Transmission and 
gated irrigation tubing and accessories, in- 
cluding pump connections, caps, and re- 
ducing sections; also ditch dams and ma- 
terials for lining canals. Personnel—Harold 
Stovell, Ted Conklin, Ivan D. Wood, C. J. 
Gerker, and F. R. Olson. Literature — De- 
scriptive pieces on irrigation materials. 


*Chain Belt Co. (Booth 95). On Display — 
Chain and chain applications, and universal 
joints, with photos of roller and agricul- 
tural implement chain. Personnel — Vern 
Benson, Ed Paul, Frank Dodge, Paul Ovi- 
att, and Fred Potgieter. Literature—Catalog 
on agricultural chain and universal joints. 


Crucible Steel Co. (Booth 78). On Display 
— Soft center and solid plow steel, coulter 
blades, seeder discs, plow and harrow discs; 
also samples of free machining steels. Per- 
sonnel — W. B. Jones, D. G. Genter, J. W. 
Rubin, and H. Sulser. Literature—Brochure 
on agricultural steels. 


Dano Corp. (Booth 47). On Display — 
Agricultural universal joints, both shielded 
and unshielded, and split-torque and dual 
drive clutch. 


*Rubber Products Div., Dayco Corp. (Booths 
66, 67). On Display — Agricultural V-belts. 
Personnel — T. E. Farrell, N. G. Lever, J. J. 
Sly, W. O. Terrill, W. F. Moore, and 
W. T. McEnery. 


*Diamond Chain Co., Inc. (Booth 76). On 
Dis play — Roller chains, sprockets and cou- 
plings, as well as new idler sprocket, and 
double pitch power transmission roller 
chains; also running displays of couplings 
and idler sprockets. Personnel—R. W. Nap. 
J. L. Cartmell, R. E. Kessler, E. C. Hauck, 
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and R. F. Curry. Literature — Bulletin 
1060-C on couplings; data sheet on idler 
sprockets; and Product Catalog No. 760. 


*The Fafnir Bearing Co. (Booth 68). On 
Display — Radial ball bearings and housed 
units for use on agricultural equipment. 
Personnel —C. W. Olson, R. W. Powell, 
N. B. Bagger, J. J. Matukas, F. E. Palmer, 
and R. W. Smith. Literature—Product data 
sheets and folders on specific bearing types, 
and bearing catalogs. 


Farm Equipment Institute (Booth 80). On 
Dis play — Educational printed matter out- 
lining the activities of FEI. Personnel — 
J. L. Dreyer. Literature — Booklets, “Tips 
for Safe Tractor Operation,” “Land of 
Plenty,” and “Our Future Is Linked To- 
gether,” and others on committee and in- 
stitute activities. 


Heli-Coil Corp. (Booth 45). On Display — 
Standard and screw lock inserts protecting 
threads in all materials. (Grip Nut Co., 
subsidiary of Heli-Coil, centerlock nuts, 
weld nuts and specialty fasteners.) Person- 
nel — Robert Rodgers, Hiland Hall, and 
William Bastian. Literature—Pieces on dis- 
play products. 


Hypro Engineering, Inc. (Booth 60). On 
Display — Hypro pump line with emphasis 
on agricultural spray pumps. Working pump 
display. Personnel — Conrad Letourneau, 
Jim Wirth, and George Worthington. 
Literature — Individual leaflets on hypro 
pumps with product information. 


*The Kaydon Engineering Corp. (Booths 52, 
53). On Display—Precision ball, roller, and 
needle bearings, and needle rollers. Per- 
sonnel —D. C. Maxwell, Warren Klinkner, 
Ernest Jensen, Richard Pryor, Edward Kon- 
kol, W. B. Campbell, and Don Petersen. 
Literature — Catalogs and bulletins on pre- 
cision loose needle rollers, needle bearings, 
recirculating roller bearings, thrust needle 
bearings, ball and roller bearings. 


*Link-Belt Co. (Booth 61). On Dispiay — 
Chains, augers and bearings for the agricul- 
tural industry. Personnel —Carl Rudman, 
Boyd Farmer, Jesse L. Miller, Robert A. 
Sochar; Arthur J. Bruce, and William T. 
Kraemer. 


*Minneapolis - Honeywell Regulator Co. 
(Booth 77). On Display — Controls for the 
modern farm. Personnel —C. W. Sweatt, 
Jr., L. L. Hamilton, R. I. Smith, A. I. Cur- 
tis, D. B. Bolin, and Dave Louks. Litera- 
ture — Brochure No. 52-0011 (controls for 
the modern farm) and No. 52-0003 (con- 
trols catalog). 


Morse Chain Co., A Borg-Warner Industry 
(Booth 44). On Dis play—Power transmission 
products. Personnel — A. J. Zoppi, George 
Simons, Lyle Wegner, Donald Kucharo, and 
Clyde M. Koehn. Literature — Full line 
products catalog and single product catalogs. 


Frank W. Murphy Manufacturer, Inc. (Booth 
79). On Display — Safety switch-gauges for 


tractors and irrigation equipment. Personnel 
—G. B. Schapaugh, Don Altman, and 
Frank W. Murphy. 


*Neapco Products, Inc. (Booth 3). On Dis- 
play — Needle roller and plain bearing uni- 
versal joints and drive shaft assemblies. 
Personnel —R. E. Jeffries, G. G. Kochel, 
Carl T. Ressler, R. G. Holmes, and F. K. L. 
Johnson. Literature — Catalogs and engi- 
neering bulletins, and file folder of yoke 
drawings for design tracings. 


*New Departure Div., General Motors Corp. 
(Booth 106). On Display — Ball bearings for 
farm equipment, cutaway application models 
and a ball bouncer. Personnel —H. A. Of- 
fers, R. J. Lynch, J. T. Baker, R. M. Arend, 
J. C. Morton, L. S. Zaleski, J. S. Besemer, 
L. H. Nordstrom, A. L. Swanson, M. C. 
Wagner, and C. T. Bragdon. Literature — 
Agricultural ball bearing catalog. 


*Nice Ball Bearing Co. (Booth 63). On 
Display—Standard and special ball bearings 
for farm machinery; special bearings for 
cam followers, belt idlers, disk bearings, 
flange mounted assemblies, and wire guides. 
Personnel —T. E. Spence, A. R. Spiacci, 
J. E. Ellis, R. A. Cottle, A. R. Freed, T. J. 
Gordon, and R. E. Thomas. Literature — 
Full line catalog (190); farm machinery 
catalog (FM100); and special farm imple- 
ment bearing bulletins. 


The Ohio Nut & Bolt Co. (Booth 59). On 
Display — Fasteners, nuts, screws, brackets, 
pins, pads, knobs, and handles designed for 
resistance welding; also applications and 
recommended welding electrodes. Personnel 
—G. F. Nolan, J. W. Ove, and J. T. 
Doheny. Literature — Bulletin 621 describ- 
ing weld fasteners. 


Pelco Structures Inc. (Booth 48). On Dis- 
play — Hand tools, and automatic slide pro- 
jector showing examples of the company’s 
work as a specialty contractor or sales-con- 
tractor to metal building industry. Personnel 
— Peter C. Coates, Daniel Van Buskirk, 
Walter Lund, and David J. Youngman. 


Perfection Gear Co. (Booth 5). On Display 
— Gears, gear boxes, and torque limiters. 
Personnel — Arthur Jacobs, Robert Holmes, 
and Fred Johnson. 


*Portland Cement Asseciation (Booth 2). 
On Display — New designs in concrete farm 
structures, including folded plate roofs, tilt- 
up buildings, hyperbolic paraboloid roofs, 
and precast products. Personnel — Maurice 
L. Burgener, William V. Wagner, Jr., and 
William D. Hanford. Literature — How-to- 
do-it booklets on new designs and other 
concrete farm improvements. 


*Roberts Mfg. Co. (Booth 5). On Display 
— Pillow block, take-up and stamped bear- 
ings, flange and special bearing units; also 
pictures of equipment. Personnel —Q. A. 
rng A. H. Snyder, Jr., and W. Y. 
Dabney, Jr. Literature — Descriptive data 
sheets on company’s products. 
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2. Portland Cement Assn. 
. Neapco Prducts, Inc. 


. Perfection Gear Co. 
. Roberts Mfg. Co. 
34. The Torrington Co. 
44. Morse Chain Co., A Borg-Warner Industry 
45. Heli-Coil Corp. 
46. The Brown-Brockmeyer Co. 
47. Dana Corp. 
48. Pelco Structures Inc. 


3 
4. Acme Chain Corp. 
5 
6 


50. Warner Automotive Div., Borg-Warner 
Corp. 


51. Wooster Div., Borg-Warner Corp. 


52. The Kaydon Engineering Corp. 


*Universal Joint Div., Rockwell-Standard 
Corp. (Booths 90, 91). On Display —Com- 
bine axles, garden tractor transmission, uni- 
versal joints and drive lines. Personnel — 
Don Wilber and Bill Shirley. 


Saginaw Steering Gear Div., General Mo- 
tors Corp. (Booths 96, 97). On Display — 
Ball bearing screws and splines; manual and 
power steering for trucks and tractors; and 
hydraulic pumps for power steering systems. 
Personnel—Robert J. Kline, Robert Wilder, 
Dave Smith, Mark McCabe, and Harry 
Hawkins. Literature — Engineering data 
book on the ball bearing screw and spline. 


Stephens-Adamson Mfg. Co. (Booth 93). On 
Display — Industrial housed ball bearings 
and spherical rod ends and bearings for use 
on agricultural equipment. Personnel—C. B. 
Hurd, G. I. Marsh, and R. Glavan. Litera- 
ture — Catalogs on company’s products. 
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FLOOR PLAN OF EXHIBITS 


PARTIAL EXHIBITOR LIST 


Boot 
No. 


53. The Kaydon Engineering Corp. 

59. The Ohio Nut & Bolt Co. 

60. Hypro Engineering, Inc. 

61. Link-Belt Co. 

63. Nice Ball Bearing Co. 

66. Rubber Products Div., Dayco Corp. 
67. Rubber Products Div., Dayco Corp. 
68. The Fafnir Bearing Co. 

75. Carlisle Tire & Rubber Div., Carlisle Corp. 
76. Diamond Chain Co., Inc. 

77. Minneapolis-Honeywell Regulator Co. 
78. Crucible Steel Co. 

79. Frank W. Murphy Manufacturer, Inc. 
80. Farm Equipment Institute 

81. The Timken Roller Bearing Co. 

82. The Timken Roller Bearing Co. 


*The Timken Roller Bearing Co. (Booths 81, 
82). On Display — Many sizes and types of 
company’s tapered. roller bearings used in 
the farm industry; also a comparison be- 
tween agricultural costs in a 1950 and a 
1961 tractor. Personnel —R. G. Morgan, 
F. J. Hartshorn, Jr., A. F. Campbell, H. L. 
Parent, A. S. Eichman, R. P. Clemmer, D. L. 
Van Orman, B. C. Price, R. E. McKinney, 
R. K. McConkey, W. E. McCoy, S. M. 
Weckstein, F. R. MacFadyen, A. J. Jenkins, 
R. P. Koons, J. H. Fellows, and H. C. 
Shepard. Literature — Timken Engineering 
Journal (Sections I, II, and Farm Equip- 
ment Section), Bearing Buyers Bible, and 
booklet “No Trouble at All.” 


The Torrington Co. (Booth 34). On Display 
— Needle, needle thrust, drawn cup roller, 
heavy duty roller, and spherical roller bear- 
ings; cam followers; and self-aligning ball 
bushings; also farm implement, gear pump, 
and heavy duty transmission applications. 
Personnel — B. T. Virtue, J. R. Hull, R. G. 


ExniBit OFFIKE 


MAIN ENTRANCE 


REGISTRATION 
AREA 


HOTEL JCONVENTHO 


SERVICE 


90. Universal Joint Div., Rockwell-Standard 
Corp. 


91. Universal Joint Div., Rockwell-Standard 
Corp. 


92. Wisconsin Motor Corp. 

93. Stephens-Adamson Mfg. Co. 

94. American Society of Agricultural Engineers 
95. Chain Belt Co. 


96. Saginaw Steering Gear Div., General 
Motors Corp. 


97. Saginaw Steering Gear Div., General 
Motors Corp. 


103. United States Steel Corp. 
104. United States Steel Corp. 
105. United States Steel Corp. 
106. New Departure Div., General Motors Corp. 


O'Connell, Gerry Gehrke, John Heyvaert, 
R. U. Sautter, David Anthony, Frank Stef- 
anov, R. A. Peterson, and Gordon Duncan. 
Literature — Bearings catalogs. 


United States Steel Corp. (Booths 103, 104, 
105). On Display — Application of steel to 
farm machinery and structures, mainly such 
steels as high-strength, corrosion resistant, 
alloy, and steel tubular products. Also, 
galvanized steels for irrigation, stainless 
steel for liquid fertilizer applications and 
plastic pipe. (American Steel and Wire 
Div. booth—spring wire.) Personnel—Paul 
Strom, Wayne Maley, Robert Rowe, Ivan 
Bigalow, and S. S. DeForest. Literature — 
Samples pertinent to application of these 
steels to farm machinery (by request card). 


*Warner Automotive Div., Borg-Warner 
Corp. (Booth 50). On Display—Agricultural 
implement gear box drives, tractor power 
take-offs, and differentials. Personnel—P. A. 

(Continued on page 630) 
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New Features Planned for Winter Meeting 


HE 1961 Winter Meeting of the Amer- 

ican Society of Agricultural Engineers 

will be held December 12 to 15 at the 
Palmer House Hotel in Chicago, Ill. Reg- 
istration will begin at 2:00 p.m., Tuesday, 
December 12, on the 4th floor foyer. Ad- 
vance registration cards and hotel reserva- 
tion forms have been mailed to ASAE mem- 
bers. Non-members interested in attending 
the meeting should communicate with the 
central office of the Society at St. Joseph, 
Mich., for information on accommodations 
and the program of the meeting sessions. A 
Cabinet Meeting will be held Tuesday, 
December 12, at 8:00 p.m. in the Wabash 
Parlor, 3rd floor. 


Special Features 


In addition to the usual program of tech- 
nical sessions, several new features have 
been added this year. Introduced for the 
first time in ASAE history is an ASAE- 
endorsed Agricultural Engineering Exposi- 
tion. Further details may be found on page 
626. Also, a special program entitled 
“Tooling Up for Systems Farming,” which 
is sponsored jointly by ASAE and the Farm 
Equipment Institute, will be held one day 
preceding the Winter Meeting. This new 
feature replaces the usual FEI “Dinner for 
Professors’ program (see third column). 


Special evening programs have been 
planned to utilize early evening hours in 
the form of open forums on Wednesday 
and Thursday evenings at 8:00 p.m. (see 
details elsewhere on this page). In con- 
junction with the open forums several in- 
vitations have been extended to manufac- 
turers of outstanding propulsion machines 
to display “machines of tomorrow.”’ Some 
have accepted and further effort is being 
made to contact others. From advance re- 


December 12-15 
Palmer House, Chicago 


ports these specially invited exhibits should 
attract much attention. 


Of special interest to those associated 
with grain and feed processing and storage 
are two sessions sponsored jointly by the 
Farm Structures and Electric Power and 
Processing Divisions, in cooperation with 
the Grain Processing Machinery Manutac- 
turers Association, The Feed Production 
School, Inc., and the American Feed Manu- 
facturers Association (see third column). 
Also, the Personnel Service Contact session 
will be held on Wednesday afternoon. 


Technical Sessions 


The technical sessions will open on 
Wednesday morning, December 13, with 
five concurrent sessions —two Power and 
Machinery programs (general and tire 
studies), a Soil and Water on soil erosion, 
an Electric Power and Processing on rural 
electrification, and a joint Farm Structures 
and Electric Power and Processing on grain 
storage. Wednesday afternoon will be de- 
voted to the following sessions: Joint Elec- 
tric Power and Processing and Farm Struc- 
tures on grain and feed processing; two 
Power and Machinery — one on testing and 
the other on aircraft chemical application; 
Soil and Water on drainage; and Farm 
Structures on poultry environment. 


The subjects to be presented on the five 
concurrent sessions scheduled for Thursday 
morning are: Farm Structures — farm build- 
ing construction; Electric Power and Proc- 
essing — instrumentation handbook; Power 
and Machinery (two sessions) — hay pellet- 
ing and farm machinery management; and 
Soil and Water — irrigation. 


The technical sessions will continue on 
Friday morning with five concurrent pro- 


Open Forums and “Machines of Tomorrow” 


A added feature of the Winter Meeting 
program is a series of open forums to 
be conducted on consecutive evenings, De- 
cember 13 and 14. During the first evening, 
four such programs will be conducted con- 
currently beginning at 8:00 p.m. The Power 
and Machinery Division will discuss out- 
standing propulsion machines; the Farm 
Structures Division will discuss program 
planning committee for farm structures; 
and the Electric Power and Processing Di- 
vision will discuss particle size analysis 
and classification. The Research Committee 
of the Education and Research Division has 
selected “Recent Advances in Microclima- 
tology Research on Plants and Animals and 
Their Relation to Agricultural Engineering”’ 
as its subject. C. B. Tanner, soils depart- 
ment, University of Wisconsin, will discuss 
plants, and T. E. Bond, agricultural engi- 
neer, ARS, USDA, will discuss animals. 

In connection with the Power and Ma- 
chinery Division forum Wednesday eve- 
ning, several companies have been invited 
to display any new developments that might 
be considered as, or forerunners, of ‘“‘ma- 
chines of tomorrow.” Advance reports in- 
dicate that some outstanding displays are 
being arranged. 

On Thursday evening four open forums 
again will be conducted. The Power and 
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Machinery Division has selected as its topic 
“Forage Harvesting and Utilization,” and 
the Electric Power and Processing Division 
will discuss program planning. T. D. Fon- 
taine of the National Science Foundation 
will introduce the topic ‘The Fellowship 
Program of the National Science Founda- 
tion” in the third forum. As the fourth 
forum, the Education and Research Divi- 
sion will present an extension program en- 
titled “Field Days and Field Demonstra- 
tions.” Representatives of industry and 
public agency groups will discuss the fol- 
lowing questions concerning cooperative 
and adult education programs on demon- 
strating new practices, recent research, new 
equipment or techniques: How valuable are 
field days and demonstrations? ; how should 
they be set up?; and what should they 
achieve? R. L. Maddex, extension agricul- 
tural engineer, Michigan State University, 
will preside. C. W. Saldeen, Tractor and 
Implement Division, Ford Motor Co., Guy 
Woodward, Utah State University, and 
M. T. Fast, Douglas Fir Plywood Associa- 
tion, will represent industry. B. S. Horne, 
Pennsylvania State University; H. B. Gools- 
by, Georgia Agricultural Extension Service, 
and W. H. Peterson, South Dakota State 
College, will represent public agencies. 


grams consisting of: Soil and Water on 
hydrology; Farm Structures on farmstead ; 
Electric Power and Processing on controls; 
Power and Machinery (two programs) on 
tractors and row spacing. Four concurrent 
sessions on Friday afternoon will conclude 
the three-day meeting. Papers will be pre- 
sented on the following topics: Electric 
Power and Processing — materials handling ; 
Power and Machinery (two programs), 
tractors and tillage; and Farm Structures — 
dairy and hog buildings and environment. 


General Session 


The theme of the General Session on 
Thursday afternoon is “The Next 10 Years 
— Challenge and Response.” The featured 
speakers at this session will be R. J. Mar- 
tin, director, Engineering Experiment Sta- 
tion, University of Illinois, who will ad- 
dress the group on research for the future 
of universities and industry, and N. A. 
Hall, chairman, Mechanical Engineering 
Department, Yale University, whose topic 
will be engineering education, forecasts 
and trends. 


ASAE-FEI io Hold Meeting 
on Systems Farming 


A SPECIAL program entitled “Tooling Up 

for Systems Farming” will be held 
December 12, one day preceding the ASAE 
Wirter Meeting at the Palmer House in 
Chicago. Sponsored jointly by the American 
Society of Agricultural Engineers and the 
Farm Equipment Institute, the conference 
has been planned to review new develop- 
ments in mechanizing materials handling 
from harvest through final disposition. 
Speakers will present the advantages and 
hazards involved in adapting mechanization 
in the area of systems farming. 


The Joint Planning Committee is com- 
posed of ASAE members A. W. Farrall, 
head, agricultural engineering department, 
Michigan State University; R. R. Poynor, 
general supervisor, farm equipment product 
planning research, International Harvester 
Co.; and C. B. Richey, chief research engi- 
neer, Tractor and Implement Division, 
Ford Motor Co.; and FEI representatives, 
S. G. Burritt, president, Starline Inc.; R. L. 
Crom, general manager, Farm Equipment 
Division, Butler Manufacturing Co.; and 
M. L. Lorenzen, president, Hawkeye Steel 
Products Inc. It has been pointed out by 
the committee that to be truly efficient each 
new piece of equipment and each new 
management practice must be linked to- 
gether in a way to bring the farmer the 
greatest possible return for the additional 
capital investment he will make in mechan- 
ization. The purpose of the conference is 
“to show how to fashion this chain of 
efficiency.” 


Registration will begin at 9:00 a.m., 
Tuesday, December 12. Byron T. Virtue, 
president of ASAE, and consultant, Bear- 
ings Division, The Torrington Co., will 
preside. Karl D. Butler, agricultural con- 
sultant, will discuss a systems farming con- 
cept; Henry J. Barre, consulting engineer, 
will report on case studies — systems that 
are working for farmers; and Glenn Ritten- 
house, president, Illinois Retail Farm 
Equipment Association, will describe a 
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dealer's role in merchandising systems farm- 
ing. Willis G. Scholl, president, Farm 
Equipment Institute, will preside during 
the luncheon program. Roy N. Van Ars- 
dall, agricultural economist, ARS, USDA, 
as luncheon speaker, will present the eco- 
nomic requirements of systems farming. 


The afternoon program will include: 
Financing Systems Farming, by James Shute, 
assistant secretary, Northern Trust Co., 
and Manufacturers’ Stakes in Systems Farm- 
ing, by Robert R. Rowe, United States Steel 
Corp. A summary of the conference will be 
presented by Roy Bainer, associate dean of 
engineering, University of California. 


Pennsylvania Grassland 
Conference 


The second annuai Pennsylvania Grass- 
land Conference will be held on November 
20 and 21 in the Assembly Room of the 
Nittany Lion Inn at The Pennsylvania State 
University. This conference is sponsored by 
The Pennsylvania Grassland Council and 
The Pennsylvania State University. The 
Monday afternoon program, chairmaned by 
ASAE member B. S. Horne of the agricul- 
tural engineering department, The Pennsyl- 
vania State University, will include the. fol- 
lowing topics: Agricultural Extension and 
the Grassland Council, by H. R. Albrecht; 
An Economist Looks at Grasslands, by 
W. E. McDaniel; Cover Crops Protect 
Your Soils, by W. A. Hayes; and Manage 
Those Forage Crops, by J. B. Washko and 
J. E. Baylor. The subject of an address on 
Monday evening by F. H. Hamlin, ASAE 
member and president of Papec Machine 
Co., will be “Partners.” 


The Tuesday morning program will in- 
clude the showing of a film entitled ‘Cash 
in on Grass,” as well as discussions on 
profits start with good stands, by R. E. 
Wagner; the potential of haylage as an 
ensiling method, by C. H. Gordon; and 
cattle disorders attributed to forage, by S. B. 
Guss. A panel forum will close the Tues- 
day morning program, when F. A. Hughes 
will act as moderator on the subject ‘Four 
Roads to Profitable Pasture.” The four 
panelists will be C. K. Gordon (Rotation 
Grazing), Merle Zimmerman (Ration Graz- 
ing), Alvin Houck (Zero Grazing), and 
Ralph Dotterer (Zero Grazing and Stored 
Feeding). The closing program on Tuesday 
afternoon will include a presentation by 
ASAE member M. E. Singley, chairman, 
agricultural engineering department, Rut- 
gers University, on modern methods of 
handling forage, and one on the latest de- 
velopments in forage evaluation, by J. W. 
Bratzler. Progress reports in grassland re- 
search also will be given, including insect 
control in forage crops, by J. O. Pepper, 
wafering high moisture hay, by A. S. Gus- 
tafson, pelleted forages for sheep, by R. L. 
Cowan, and effect of forage maturity on 
yield and quality, by E. M. Kesler. 


EVENTS CALENDAR 


November 17-23 — Farm-City Week. 


November 20-21 — Second Annual Pennsyl- 
vania Grassland Conference, Assembly 
Room, Nittany Lion Inn, Pennsylvania 
State University, University Park, Pa. 

November 27-30 — Annual Meeting of the 
American Society of Agronomy, Sheraton- 
Jefferson Hotel, St. Louis, Mo. Write to 
ASA, 2702 Monroe St., Madison 5, Wis., 
for information. 


November 28-30 — Building Research In- 
stitute 1961 Fall Conferences, Mayflower 
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Special Grain and 
Feed Sessions 
Planned 


During a recent Feed Production School, members of ASAE, Grain Processing Machinery Manufac- 
turers Association and American Feed Manufacturers Association took time out to review the 
program for joint sessions planned for ASAE Winter Meeting. Shown are two examples. At left 
are (left to right) GPMMA President C. Robert Myers, AFMA President E. Glennon, and H. B. 
Puckett, AERD, ARS, USDA, Urbana, Ill., speaker at Feed Production School. At right are (stand- 
ing left to right) D. F. Shimon, Butler Mfg. Co., H. B. Pfost, professor of flour and feed milling 
industries, Kansas State University, and (seated) C. Robert Myers, president of Myers-Sherman Co. 
and GPMMA. H. B. Pfost is chairman of the planned program and D. F. Shimon will be chair- 
man of a like program to be held at the ASAE Annual Meeting in June 1962 


FULL day of technical sessions will be 
sponsored cooperatively by the ASAE, 
the Grain Processing Machinery Manu- 

facturers Association, The Feed Production 
School Inc., and the American Feed Manu- 
facturers Association on Wednesday, Decem- 
ber 13, during the ASAE Winter Meeting. 
The theme for the morning session is en- 
titled “Grain Storage,’ and will be pre- 
sided over by H. B. Pfost, professor, depart- 
ment of flour and feed milling industries, 
Kansas State University. The program will 
consist of the following presentations: Op- 
portunity is knocking louder, by G. A. 
Karstens; commercial grain storage facili- 
ties, by M. C. Bondus; moisture content, 
storage molds and grain quality, by C. M. 
Christensen; what agricultural engineers 
can do for the wet and dry corn milling 


industry, by W. R. Wichser; drying corn 
for the commercial market, by G. H. Foster; 
and flow of granular materials in bins, by 
A. W. Stegner and Alan Cook. 

The afternoon program will be presided 
over by H. J. Barre, consulting engineer, 
Worthington, Ohio. The following sub- 
jects will be covered in line with the theme 
“Grain and Feed Processing’: The struc- 
ture of grain kernels and its importance to 
engineers, by M. M. MacMasters; feed 
mixing and segregation problems, by R. C. 
Wornick; the design of feed plants for 
producing feed for nutrition research, by 
T. E. Stivers; the need for equipment and 
test standards for processing machinery, by 
Ralph Williams and George Thomas; pro- 
duction organization for specification prod- 
ucts, by L. V. Burns and D. R. Landphaic. 


Hotel, Washington, D.C. BRI, 2101 
Constitution Ave., N.W., Washington 
25, TK. 


January 8-12—SAE Automotive Engineering 
Congress and Exposition, Cobo Hall, De- 
troit, Mich. Obtain information from 
Society of Automotive Engineers, Inc., 
485 Lexington Ave., New York 17, N.Y. 


January 22- February 1 — Engineering and 
Management Short Course, University of 
California, Los Angeles. For further in- 
formation write to Reno Cole, Course 
Coordinator, University Extension, Uni- 
versity of California, Los Angeles. 


January 29 - February 1 — American Society 
of Heating, Refrigerating and Air-Condi- 
tioning Engineers Semiannual Meeting, 
The Chase-Park Plaza Hotel, St. Louis, 
Mo. Details may be obtained from 
ASHRAE, 345 E. 47th St., New York 
17, N. Y. 


February 11-17 — National Electrical Week. 
Write to National Electrical Week Com- 
mittee, 290 Madison Ave., New York 17, 
N. Y., for information. 


February 12-13 — Fertilizer Technology 
Short Course, Purdue University, Lafay- 
ette, Ind. Sponsored by the Soil Science 


(Continued on page 639) 
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Fans for ie Ay 
Animal \ 
Shelter a AN 
Ventilation 
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The Krenz-Vent power driven intake fan mixes 
one part of fresh air with 13 parts of animal 
shelter air. This new, improved method can 
economically replace gravity intakes and pro- 
vide a warmer, drier floor and healthier stock. 


The Krenz-Vent is a compact, sturdily con- 
structed, well engineered unit. Delivered com- 
pletely assembled, ready for installation, it 
consists of a 10” propeller fan, totally enclosed 
motor with overload protection, and deflector 
which diffuses the air along walls and ceilings. 
Write for detailed information. 
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Oliver - Cockshutt 
Merger Planned 


It has been announced in a joint state- 
ment from The White Motor Co. and 
Cockshutt Farm Equipment Limited that 
negotiations are under way to bring about 
an amalgamation of the farm equipment 
operations of the two companies. Oliver 
Corp. of Chicago, a subsidiary of The 
White Motor Co., manufactures farm 
equipment in the United States and Cock- 
shutt Farm Equipment Limited is a Cana- 
dian manufacturer of farm equipment. Their 
products would continue to be marketed 
separately through existing dealer organ- 
izations and production would continue at 
the Cockshutt plant in Brantford, Ontario, 
Canada. 


Southwide Mulch 


Tillage Workshop 


“Mulch Tillage Can Boost Farm Income, 
Conserve Soil and Water’’ was the theme of 
a Mulch Tillage Workshop held November 
14 to 16 at the New Perry Hotel, Perry, 
Ga., for personnel of the USDA Soil Con- 
servation Service and the farm equipment 
industry in ten southeastern states (Ala- 
bama, Arkansas, Florida, Georgia, Loui- 
siana, Mississippi, North Carolina, South 
Carolina, Tennessee, and Virginia). The pur- 
pose of the workshop was to train desig- 
nated personnel of the Soil Conservation 
Service in the practice known as ‘mulch 
tillage’’ for the treatment of cropland as a 
part of a complete soil and water conserva- 
tion farm plan to the extent that they would 
be able to formulate plans, conduct dem- 
onstrations, and otherwise promote mulch 
tillage in the states they represented. Be- 
cause of the importance of certain types of 
equipment required for applying this prac- 
tice, representatives of the farm equipment 
industry were invited to participate in the 
workshop. Meeting sessions were held at 
the New Perry Hotel, and the remaining 
time was devoted to field work on the S. A. 
Nunn farm near Perry. 


Farm Structures Day Held 

Reports on experimental precast concrete 
buildings and slatted floors for livestock 
shelters highlighted this year’s University 
of Illinois Farm Structures Day program, 
held Thursday, November 16, in Urbana. 
Other high interest features of the program 
included discussions on long-span wood 
construction, lumber rigid frames, coated 
fiberboard lining for wet corn storage and 
applications of concrete for livestock 
buildings. 


Hay Wafering Machine 
Rights Sold 


According to an announcement made by 
Vernon Lundell, president of Lundell Mfg. 
Co., Inc., Cherokee, Iowa, world manufac- 
turing and marketing rights to a field hay 
wafering machine have been sold _ to 
Massey-Ferguson, Ltd. However, Lundell 
reports that Lundell Mfg. Co. will con- 
tinue to manufacture its own wafering ma- 
chines in the United States under license 
from Massey-Ferguson. He also said that 
the complete line of company equipment 


will be manufactured and marketed as in 
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the past and that the sale of the wafering 
machine manufacturing rights will not 
change company policies. Also, the asso- 
ciation of Lundell Mfg. Co., Inc. with the 
Lundell Great Britain Ltd. firm will remain 
the same. 


SDSC Agricultural Engineering 


Curriculum Accredited 


Dennis L. Moe, head of the agricultural 
engineering department at South Dakota 
State College, reports that its agricultural 
engineering curriculum has been accredited 
by the Engineers Council for Professional 
Development. The addition of South Da- 
kota State College to the list of institutions 
whose agricultural engineering curriculums 
have been duly accredited by ECPD brings 
the total to 32. Fifteen additional colleges 
and universities of the United States and 
Canada offer professional curriculums in 
agricultural engineering or their engineering 
equivalent, and are considered working 
toward the ECPD standard. 


New Feed Production 


Handbook 


A new Feed Production Handbook, con- 
taining 288 pages, has been published by 
Feed Production School, Inc., with Harry B. 
Pfost, professor of flour and feed milling, 
Kansas State University, as editor-in-chief. 
This book, a first edition, represents the 
first authoritative textbook of modern feed 
production to be compiled. It was under- 
taken primarily to aid feed production per- 
sonnel in building a more efficient and 
profitable operation, despite the ever-grow- 
ing complexity of the industry, and will 
also be used as a reference text in industry 
training programs and in college courses, 
according to H. B. Pfost. 

Many critical phases of feed production are 
explored in this volume, resulting in prac- 
tical recommendations for meeting a variety 
of circumstances and requirements. It con- 
tains the following chapters: The Formula 
Feed Industry; Feed Production Terminol- 
ogy; Basic Processing Operations; Process 
Flow Design; Plant Layout and Design; 
Equipment Standards; Operating Standards: 
Record Systems for Operating Control; 
Products Control; Bulk Dry Materials 
Handling and Storage; and Packaged Ma- 
terials Handling and Storage. It is avail- 
able from Feed Production School, Inc., 20 
W. Ninth Street Building, Kansas City 5, 
Mo. The price is $25.00. 


Land and Water 
Use Symposium 

ASAE is one of the co-sponsors of a 
Land and Water Use Symposium (with spe- 
cial reference to mountain and plains re- 
gions ) sponsored by Section O (Agriculture) 
of the American Association for the Ad- 
vancement of Science in cooperation with 
other societies. It will be held during the 


et > Mh 


AAAS annual meeting December 27 to 30 
at the Hilton Hotel, Denver, Colo. The 
program will be centered on the currently 
vital topic of the use of public lands, the 
interrelations of land use with water sup- 
ply, water management, and the general 
welfare of the nation, with papers arranged 
to bring out broad policy issues. 

“Land and Water Resources’’ will be the 
theme of the session to be held the morn- 
ing of December 27 when the following 
papers will be presented: Population De- 
mands for Land and Water Resources of 
the Western Hinterland; Land Resources 
and Potential Use; Water Resources, De- 
velopment and Uses; and Public Grazing 
Lands in the Economy of the West. The 
afternoon session will cover the theme 
“Optimum Uses for Resources” when four 
specific topics will be discussed — Criteria 
and Planning for Optimum Use; Economic 
Priorities on Water Use in Arid Regions; 
Agriculture as a Competitive Segment of 
Multiple Use; and Recreation as a Com- 
petitive Segment of Multiple Use. 

The Symposium will continue on Decem- 
ber 29 when the morning session will be 
devoted to Impact of Public Policy on Land 
and Water Use, with discussions on the 
government’s responsibility for land and 
water; problems and policies associated 
with wilderness areas and other reserves of 
public lands; problems growing out of the 
spaciousness of the west; and public and/or 
private investment in resource development. 
In line with the program topic “Projecting 
Management Programs’ for the afternoon 
session four specific subjects will be dis- 
cussed — Providing for Multiple Use in 
Managing Land and Water, Modifying 
Management and Vegetation of Watershed 
Areas for Improved Water Yields; Manage- 
ment Associated with Complex Use for 
Wildlife, Livestock, and Recreation; and 
Managing Private Lands in Relation to 
Changing Uses of Public Lands. 


..- AE Exposition 
(Continued from page 627) 


Moody, D. C. Hamilton, S. H. Mieras, 
Vince Miller, E. F. Long, J. Holdeman, B. 
Tharpe, and V. Tharpe. Literature —Com- 
plete catalog covering company’s line of 
implement gear drives. 


*Wisconsin Motor Corp. (Booth 92). On 
Display —Heavy duty air-cooled engines 
(single, two and four cylinder models, 3 to 
60 hp); and new model valve-in-head en- 
gine. Personnel—Phil Norton, Ray Fellows, 
J. W. Perschbacher, Joe King, H. A. Todd, 
and Tom Barrett. Literature—Brochures on 
engines (S-282, S-283, and S-285). 

Wooster Div., Borg-Warner Corp. (Booth 
51). On Display—Hydraulic motors, pumps, 
and valves; also a working plastic model of 
a system demonstrates operating principles. 
ee — Ralph J. Mast and Norbert W. 

orn. 


During ‘Feed Production School at the Hotel Continental in Kansas City, Mo., September 13, 

ASAE rzembers in attendance held a special luncheon. A total of 22 were in attendance, only 

three of whom were nct ASAE members. P. N. Doll, executive director, Missouri Society of 

Professional Engineers, served as toastmaster. H. B. Pfost, professor of flour and feed milling, 

Kansas ‘State University, and J. H. Wessman, secretary-treasurer, Grain Processing Machinery 

Manufo¢turers Association, described the special grain and feed processing program planned for 
} ASAE Winter Meeting. See details on page 629 
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Pacific Northwest Section 


Over 200 attendants at the annual meet- 
ing of the Pacific Northwest Section, held 
October 18 to 21 at the Hotel Boise, Boise, 
Idaho, were privileged to hear governors 
from two states. Governor George D. Clyde 
of Utah told how the water problem can 
become a threat to future Americans as 
terrible and as real as the threat of nuclear 
warfare under which we now live. The 
Utah governor suggested several points that 
should be included in a national water 
policy. These included: Criteria should be 
set up under which all federal water devel- 
opment projects would be constructed; in- 
terstate contracts should be extended for 
even more cooperation between states; 
basin-wide planning, in full detail, and on 
the broadest possible base, should precede 
construction of all new development; pollu- 
tion must be recognized as the greatest sin- 
gle threat facing an adequate water supply; 
an orderly, efficient and continuous program 
of studies, authorization and construction 
must begin immediately; and a more com- 
plete and accurate measurement and inven- 
tory of all national water resources, actual 
and potential, must be made without delay. 


New Section officers 
pose with ASAE national 
officers, B. T. Virtue, 
president and J. L. Butt, 
executive secretary. 
Left to right are: J. L. 
Butt; W. H. Knight, 
chairman; B. T. Virtue; 
W. L. Griebeler, 
chairman-elect; and 

D. L. Jordin, secretary- 
treasurer 


and (standing left to right) Genevieve Pair, 
Marjory Coulthard, Pat Hagood, Nancy George, 


Nola Shearer, Mary Anderson, Adele Hum-§ 


pherys, Floss Fletcher, Alma Wilson, Hazel 


Walker, Benita Works, Ruth Maloney, and@ 


Marlys Morland 
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Two Governors Speak During Pacific Northwest Section 
Meeting, October 18-21 


George D. Clyde 


Governor of Utah 


Robert E. Smylie 


Governor of Idaho 


A morning brunch for ladies during Pacific} 
Northwest Section meeting was well attended.@ 
Shown are: (Seated, left to right) Maxine " 
Stewart, Marianne Holland, Dorothy Klein, \ 
Janet Anderson, Mardell Williams, Nila Stoick,® 
Dorothy Swarner, Donna Larsen, Edith Cropsy,# 
Leona Brandenburg, Elise McBirney, Elvie John-& 
son, Ruth Bondurant, Beulah Martin, Ruth Neff, 
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The group also heard Governor Robert 
E. Smylie of Idaho as he told them that the 
Soviet target date is 1980 for domination 
of the whole world including the United 
States, and that unless that time table is 
upset with the seizure by western powers 


W. H. Knight, new chairman of the Pacific 

Northwest Section, receives the gavel from out- 

going chairman, L. R. Swarner, following annual 
banquet 


of the initiative in world affairs, 1980 is 
closer than we think. He noted that time 
had run out in Cuba while in Latin America 
the hour grows late, and that across Africa 
we are hard put to find a friend who will 
stand up and be counted on the side of 
freedom and the west. He declared that we 
cannot afford to let the friendly nations of 
South America fall under the domination of 
the communist world, and that if they do 
then the southern approaches to the North 
American continent are wide open and we 
will stand an island of liberty alone in a 
world enslaved. 


ASAE President Byron T. Virtue, con- 
sultant, Bearings Division, The Torrington 
Co., presented an informative illustrated 
talk on the staff, facilities, and operation of 
the ASAE National Headquarters at St. 
Joseph, Mich. He also made several tele- 
vision and radio appearances and partici- 
pated in planning sessions with section of- 
ficers and representatives. 


The four-day meeting technical sessions 
featured presentations covering all four 
phases of agricultural engineering, with a 
general session devoted to topics of broad 
professional interest. One session was de- 
voted to the presentation of student papers. 
An afternoon tour of a local potato process- 
ing plant, purported to be the largest such 
plant in the world, and a post-meeting tour 
of Hell’s Canyon were outstanding features 
of the meeting. One evening was devoted 
to the Section’s annual banquet, while a 
second evening was utilized for technical 
sessions. Another special feature of the 
meeting was a joint dinner meeting of in- 
coming and outgoing officers, the executive 
committee, major committee chairmen and 
division chairmen, along with national ofh- 
cers, Byron T. Virtue, ASAE president, and 
J. L. Butt, executive secretary of ASAE, for 
the purpose of discussing the Section pro- 
gram for the coming year. 

Recognition was given to a delegation 
from the Saskatchewan Student Branch for 
driving a distance of 850 miles to attend 
the meeting. 

The ladies, attending the meeting with 
their husbands, met at Hill House on Thurs- 
day, October 19, ‘or breakfast and joined 
their husbands that evening for a banquet 
at Hotel Boise. On Friday they enjoyed a 
sightseeing tour through the Boise area, as 


(Continued on page 634) 
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Charles M. Albright, product sales rep- 
resentative for hay and cotton harvesting 
machines at International Harvester Co., 
has been promoted to general supervisor. 
He has been asscciated with the company 
since 1933, when he started as a general 
salesman, and has been successively a zone 
manager, a service and sales supervisor, an 
assistant sales manager, and a _ product 
specialist. 


Victor L. Stedronsky, investigations 
leader, Southwestern Cotton Ginning Re- 
search Laboratory, Agricultural Research 
Service, USDA, Mesilla Park, N. M., re- 
turned recently from Cairo, Egypt, and 
Rome, Italy, where he served as a consultant 
for the Food and Agriculture Organization 
of the United Nations and the Egyptian 
government. Mr. Stedronsky, a leading 
authority on roller ginning of extra long 
staple cotton, has been instrumental in help- 
ing the Egyptian government make use of 
a special UN fund for expanding its cotton 
research laboratories. 


Elmer B. Hudspeth, Jr. has been made 
project leader of USDA's cotton mechaniza- 
tion program at the Texas Agricultural Ex- 
periment Station, Lubbock. He was for- 
merly investigations leader, Southwestern 

reat Plains Field Station, Agricultural 
Research Service, USDA, Amarillo, Texas. 


Irving J. Pflug, professor of food 
science, Michigan State University, has been 
granted a leave of absence to work on a 
special research project at the Continental 
Can Co. Research Center in Chicago, IIl. 


Norman A. Evans, head of the agri- 
cultural engineering department at Colo- 
rado State University, has been elected a 
Fellow of the American Association for the 
Advancement of Science. He also is the 


V. L. Stedronsky 


ASAE alternate representative on the Gen- 
eral Council of AAAS and will represent 
ASAE ‘at a meeting in Denver late in 
Decemiser. 


Dov. B. Krimgold recently has returned 
to this country from overseas duty with the 
United Nations Technical Assistance Pro- 
gram is Israel. In 1957 he resigned from 
the Johns Hopkins University, where he 
served as principal research scientist (hy- 
drology) to accept a two-year UN assign- 
ment in Israel. In 1960 he became United 
Nations special fund/FAO co-manager of 
a large watershed management pilot project, 
which he conceived, planned and directed 
during the first year of operation. He has 
now opened a consulting practice in con- 
servation, drainage, irrigation, and related 
fields. He also plans to edit and translate 
Russian and German technical publications. 


Donald R. Mackay has accepted a posi- 
tion with the Office of Weights and Meas- 
ures of the National Bureau of Standards 
in Washington, D.C. Previously, he was an 
agricultural engineer with the Farm Elec- 
trification Research Laboratory, AERD, 
ARS, USDA, Beltsville, Md. 


John R. Menear, who recently received 
an M.S. degree in agricultural engineering 
from Virginia Polytechnic Institute, has 
joined the Agricultural Engineering Re- 
search Division at USDA's Agricultural 
Research Center, Beltsville, Md. 


O. F. Scholl, general supervisor, hay and 
cotton harvesting machine sales, Interna- 
tional Harvester Co., recently has retired 
after 39 years of service with the company. 


MOTEC INDUSTRIES ANNOUNCES PROMOTIONS 


Several promotions involving ASAE mem- 
bers have been announced by Motec Ia- 
dustries Inc., Hopkins, Minn. 


Douglas D. Dankel has been appointed 
to the position of chief agricultural equip- 
ment engineer. He started with the company 
in 1956 as an assistant project engineer on 
grain harvesting machinery. Since that time 
he has worked in the capacity of project 
engineer of all grain harvesting machinery 
and chief engineer of the harvesting division. 


Robert B. Singer has assumed the duties 
of chief vehicle engineer. His association 
with the company began in 1959 when he 
accepted the position of manager of ex- 
perimental department at the Engineering 
and Research Division. Prior to his new 
appointment he was chief engineer of the 
power trains department. 


William §. Coleman has been made 
chief administrative engineer. He joined the 
company in May of this year. Previous to 
that time he was associated with the Re- 
search Laboratories of General Motors 
Corp. at Warren, Mich. 


James N. Johnson has been appointed 
product engineer, construction machinery. 
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He came to the company in 1960 as a 
project engineer and previously was an en- 
gineer with the John Deere Wagon Works, 
Moline, Ill. 


Albert B. Hubbard has been appointed 
to the position of product engineer, soil 
preparation and seeding. He has been with 
the company since 1948, and has supervised 
production of farm machinery from initial 
design to finished product. 


Jack D. Messner has been made product 
engineer of forage and cotton machinery. 
He started with the company in 1959 as an 
assistant project engineer. Prior to his new 
appointment he had been a project engineer. 


Fred W. Kiser has assumed the duties 
of senior test engineer. He joined the com- 
pany in 1960 as a test engineer. 


Donald C. Staab has been appointed to 
the post of project engineer on hydraulics. 
He started with the company in 1960. 


Sidney N. Setterlund has been made 
stress analyst. He became associated with 
the company in 1959 as design engineer on 
harvesting equipment. 


E. B. Hudspeth, Jr. 1. J. Pflug 


N. A. Evans 


D. B. Krimgold 


He is a native of Iowa, his birthplace being 
Elkhart. He attended Des Moines Catholic 
College and Drake University. His associa- 
tion with IH began in 1922, working in 
the service and sales departments until 1935. 
In 1936 he joined the general office staff 
where he was successively a special traveler 
and assistant product specialist on harvester 
thresher and power machinery sales from 
1936 to 1938; product specialist on grass 
harvesting machine sales from 1938 to 
1959; and general supervisor, hay and cot- 
ton harvesting machine sales from 1959 
until retirement. He has been an ASAE 
member since 1952. 


John M. Troeger has joined USDA's 
grain drying and storage project on the 
campus of Iowa State University. He re- 
cently received a B.S. degree in agricultural 
engineering from Ohio State University. 


James L. Steele, who recently received 
a B.S. degree in agricultural engineering 
from Iowa State University, has joined the 
USDA's grain drying ard storage project on 
the campus of Iowa State University. 


Edsel A. Harrell has been named project 
leader of engineering research at the South- 
ern Grain Insect Research Laboratory, Crop 
Production Engineering Research Branch, 
AERD, USDA, Tifton, Ga. He previously 
was an agricultural engineer with the USDA 
Cotton Ginning Research Laboratory at 
Stoneville, Miss. 


Eddie C. Burt, who recently completed 
graduate study at the University of Geor- 
gia, is now at the U.S. Cotton Insect Re- 
search Laboratory, State College, Miss. He 
is working on engineering problems asso- 
ciated with the control of cotton insects. 


William L. Stevenson has accepted the 
position of project engineer with Motec In- 
dustries, Inc., Hopkins, Minn. He was pre- 
viously employed by J. I. Case Co. as a 
senior product engineer. 


Jabez J. Bruwer has accepted the posi- 
tion of assistant director, National Division 
of Agricultural Mechanization and Engi- 
neering, Department of Agricultural Tech- 
nical Services, Pretoria, Republic of South 
Africa. Previously, he was senior lecturer 
of agricultural engineering, University of 


(Continued on page 636) 
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KAYDON NOW REDUCES 
PRICES ANOTHER 
25% TO 42% FOR “CP” 


BALL RADIAL BEARINGS 
AVAILABLE “OFF-THE-SHELF” 


Low prices are also being quoted on 
many other ball and roller bearings 
...both standard (4” bore and larger) 
and special (2” bore and larger). 


You can now save on many of 
your current and future purchases 
of these bearings. 


Send your inquiry now! Write, wire, or call Kay- 
don, Muskegon, Michigan. Phone: PLaza 5-3741. 


K-619 


sel I awiiiecsinn. oon 


*MUSKEGON, MICHIGAN 


All types of ball and roller bearings — 2” inside diameter to 178” outside diameter . . . Taper Roller 
Roller Thrust ¢ Roller Radial « Needle Roller * Ball Radial « Ball Thrust * Four-Point Contact Bearings 
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Visit our Booths 52, 53 at Agricultural Engineering Exposition. 
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well as a tour of the Simplot Co. at Cald- 
well. H. J. Swinney of the Idaho State 
Museum was the guest speaker when the 
ladies were dinner guests in the Darrell 
Larsen home on Friday evening. 

The following slate of officers for 1961- 
62 were elected during the business meet- 
ing; W.H. Knight, chairman; W. L. Grieb- 
eler, chairman-elect; F. M. Roberts, first 
vice-chairman; E. B. Wilson, second vice- 
chairman; D. E. Booster, third vice-chair- 
man; James Mays, fourth vice-chairman; 
and D. L. Jordin, secretary-treasurer. 


Virginia Section 


The annual meeting of the Virginia Sec- 
tion was held on October 20 and 21 at 
Virginia Polytechnic Institute, with 43 
members and 18 visitors in attendance. The 
program included reports on an_ experi- 
mental tractor with hydrostatic drive by 
C. H. Meile, chief engineer of engineering 
research, International Harvester Co., and 
on tobacco harvesting and curing mechan- 
ization by C. W. Suggs, assistant professor 
of agricultural engineering, North Carolina 
State College. The need for environmental 
control in confinement hog production was 
emphasized in a discussion by R. E. Stew- 
art, chairman, agricultural engineering de- 
partment, Ohio State University. Also in- 
cluded were presentations giving almost 
complete coverage of VPI agricultural engi- 
neering research projects, with much of 
this information being presented on the 
project site. This afforded the group to 
ably view building structural test facilities, 
tillage experiments, and watershed instru- 
mentation at first hand. 

The following slate of officers for 1961- 
62 were elected during the business meet- 
ing: J. E. Collins, chairman; E. B. Hale 
and H. R. Roberts, vice-chairmen; and J. P. 
Walker, secretary-treasurer. 


Acadia Section 


The first technical information meeting 
of the Acadia Section was held on October 
13 in the Northeastland Hotel Ballroom, 
Presque Isle, Maine, with 23 members and 
16 guests in attendance. The general theme 
of the meeting was “Needs and Trends in 
the Maine and New Brunswick Potato In- 
dustries."" The first speaker on the program 
was A. L. Perry, professor of agricultural 


ASAE MEETINGS CALENDAR 


November 17—MINNESOTA SECTION, Rich- 
field State Bank. 

November 17 — OKLAHOMA SECTION, Ok- 
lahoma State University, Stillwater. 

November 17—Quap City SECTION, Amer- 
ican Legion Hall, Moline, Ill. 

November 22 — WASHINGTON, D.C.-Mary- 
LAND SECTION, USDA South Bldg., 
Washington, D.C. 

November 24-25—MississipP1 SECTION, Mis- 
sissippi State University, State College, 
Miss. 

November 27 — BATON ROUGE SECTION, 
Agricultural Engineering Auditorium, 
Louisiana State University, Baton Rouge, 
Louisiana. 

December 12-15 — WINTER MEETING, Pal- 
mer House, Chicago, III. 

April 19-20—PaciFic Coast SECTION, Dis- 
neyland. 

June 17-20— ANNUAL MEETING, 
flower Hotel, Washington, D. C. 


Note: Information on the above meetings, 
including copies of programs, etc., will be 


May- 


sent on request to ASAE, St. Joseph, Mich. 
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The Virginia Section elected officers for the year 1961-62 at its annual meeting held October 20 
and 21 at the Virginia Polytechnic Institute. The new officers are from left to right: H. R. Roberts 
and E. B. Hale, vice-chairmen; J. P. Walker, secretary-treasurer; and J. E. Collins, chairman 


economics at the University of Maine, who 
viewed the theme from the standpoint of 
the economics of the Maine potato industry. 
He was followed by H. R. Scovil, assistant 
director of the extension branch, New 
Brunswick Department of Agriculture, who 
presented a similar topic concerning the 
economics of the New Brunswick potato 
industry. The final portion of the afternoon 
program was devoted to a panel discussion 
on the engineering needs of the potato in- 
dustry. D. H. Huntington, assistant dean of 
agriculture, University of Maine, moderated 
the panel, which consisted of: Arnold Rob- 
erts, director, agricultural engineering 
branch, New Brunswick Department of 
Agriculture; B. L. Bondurant, head, agri- 
cultural engineering department, University 
of Maine; R. S. Claycomb, consulting engi- 
neer (agricultural), Grand Forks, N. D.; 
A. L. Perry, professor of agricultural eco- 
nomics, University of Maine; H. R. Scovil; 
and Paul Mosher, extension crops specialist, 
Maine Extension Service. 

A dinner featured the evening program, 
during which R. S. Claycomb spoke on 
engineering problems in potato handling 
and storage. Another special feature of the 
meeting was a tour of Potato Service, Inc., 
a new Presque Isle potato processing plant. 


Connecticut Valley Section 

The following slate of officers for 1961- 
62 were elected by the Connecticut Valley 
Section at its October 18 meeting: Roger 
Olcott, chairman; J. J. Kolega, senior vice- 
chairman; E. S. Pira, junior vice-chairman ; 
and R. G. Light, secretary-treasurer. 

A 7:00 p.m. dinner meeting will be held 
on November 29 at the Svea Gille in 
Shrewsbury, Mass. The speaker of the eve- 
ning will be Father Joseph Smith, physics 
department of Holy Cross College, and 
Civilian Defense radiological officer for 
Area 3 (central Massachusetts). The topic 
of his timely talk will be “Survival Under 
Nuclear Attack.”’ 


Georgia Section 

October 19 and 20 were the dates of the 
fall meeting of the Georgia Section held at 
the University of Georgia Center for Con- 
tinuing Education. The two-day meeting 
had as its theme “Space Age and Agricul- 
tural Engineering.’’ The opening address on 
Thursday afternoon by O. C. Aderhold, 
president, University of Georgia, was en- 
titled “Around the World in 80 Hours.” 
His address was followed with presentations 
entitled “ASAE in Orbit,” by J. R. Car- 
reker, director of ASAE; ‘Mechanical En- 
gineering in the Space Age,” by T. A. EIl- 
liott; “Farm Machinery USA to the Moon,” 
by H. K. Arp; and “Livestock Astrodomes,” 
by R. G. Yeck. Even the football was in 
orbit when J. T. Griffith, head football 
coach, University of Georgia, addressed the 
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group on the football in orbit during the 
Thursday evening banquet. 

The Friday morning program included 
the following topics: Soil and Water Con- 
servation in the Future, by E. C. Buie; 
Progressions in Poultry Processing, by K. N. 
May; Look Ahead with Electric Power, by 
A. L. Morris, Jr.; Opportunities and Prob- 
lems in Agricultural Engineering Technol- 
ogy, by R. R. Harris; Rocketing the Co-Op 
Program, by O. W. Ginn; and Where Do 
We Go from Here? by R. H. Driftmier. 


Minnesota Section 

The Minnesota Section will hold a meet- 
ing at 7:30 p.m. on November 17 at the 
Richfield State Bank. The program will in- 
clude the showing of a film entitled ‘The 
Green Giant's Magic,” which will be fol- 
lowed by presentation of papers on new 
developments in adhesives, by G. W. Crain, 
advertising manager, adhesives division, 
Minnesota Mining and Manufacturing Co., 
and guide for selecting electric motors for 
agricultural applications, by A. M. Flikke 
and W. A. Junnila, associate professor of 
agricultural engineering, University of Min- 
nesota and Farm Electrification Research 
Branch, USDA, respectively. 


Oklahoma Section 

The Oklahoma Section will hold its 11th 
annual fall meeting on November 17 on 
the campus of Oklahoma State University. 
The program will be built around the theme 
“Your Career in Agricultural Engineering— 
Professional Growth or Professional Obso- 
lescence.’" The morning program will open 
with the showing of the ASAE film “‘Agri- 
cultural Engineering — the Profession with 
a Future.” Also during the morning ses- 
sion, J. W. McTaggert, agricultural engi- 
neer, Portland Cement Association, will dis- 
cuss ““What’s New in Concrete Structures,” 
which will be followed by a panel discus- 
sion on the use of computers in agricultural 
engineering, by J. S. Matthews, hydrologist, 
USDA Soil Conservation Service, and J. G. 
Porterfield, professor of agricultural engi- 
neering, Oklahoma State University. A re- 
port on career guidance will conclude the 
morning program. During the noon lunch- 
eon, Lewis Strong, manager, Kay Electric 
Cooperative, will address the group. Stu- 
dent award presentations will also be made 


during the luncheon. 


The afternoon program will include a 
discussion by E. W. Schroeder, head, agri- 
cultural engineering department, Oklahoma 
State University, on professional obsoles- 
cence, as well as one on agricultural engi- 
neering careers in underdeveloped areas, by 
D. A. Suter, agricultural missionary, Meth- 
odist Board of Missions, Northern Luzon, 
Philippines. The day-long program will be 
concluded with a business session. 

(Continued on page 639) 
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DIAMOND roller chain and sprockets 


keep farm equipment READY 7O ROLL 
in all kinds of weather! 


ee et ey 
Se 
“rel 


It takes a tough implement 
to battle the damaging ef- 
fects of rugged weather. Ma- 
chinery’s got to run .. . not 


just on sunny days but every 
time you need it! You can 
depend on D1amonp Roller 
Chain and Sprockets to 
transmit harnessed horse- 
power to the moving parts 
of your implements regard- 
less of weather conditions. 
Dirt-clogging field work .. . 
rust breeding idleness . . . 
cannot whip DIAMOND’s 
stamina. Fatigue-resisting 
manufacturing refinements 
are designed into every 
DIAMOND link. 

That’s why, for 71 years, 
farm machinery builders and 
users alike specify DIAMOND 
... the roller chain that’s got 
what it takes in toughness. 


g 3 
SPECIFIED: 
by tractor 


manufacturers 


Zz 
SPECIFIED: 


by combine 
manufacturers 


SPECIFIED: 
by planter 
manufacturers 


— 


poe 


ao 


Write for Diamond's complete new roller 
chain and sprocket catalog 


DIAMOND CHAIN COMPANY, INC. 


A Subsidiary of American Steel Foundries 
Dept. 616,402 Kentucky Ave., Indianapolis 7, Ind. 
Offices and Distributors in All Principal Cities 
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Visit our Booth 76 at Agricultural Engineering Exposition. 
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... ASAE Members in the News 
(Continued from page 632) 


the Orange Free State, Bloemfontein, Re- 
public of South Africa. 


William H. Parady of Florida Ford 
Tractor Co. has received the honorary de- 
gree of State Farmer from the Florida 
Association of Future Farmers of America. 


Max J. Lewallen has been made project 
leader of research on structures for storage 
of feed and forage under conditions of the 
southeastern United States for ARS, USDA, 
at Athens, Ga. He recently finished graduate 
work at the University of Georgia. 


George E. Spencer, head, agricultural 
engineering department, Purdue University, 
is in Brazil for six weeks on the Purdue- 
Brazil Project. 


Fred M. Crawford has been appointed 
farm electrification engineer for the sales 


department of Wisconsin Electric Power 
Co. and assigned the work direction of 
others in the general sales office, Farm 
Group. He previously held the position of 
assistant farm electrification engineer. 


Pierre E. Maitin, formerly soil conser- 
vation engineer, SCS, Ministry of Agricul- 
ture, Israel, has accepted the position of 
irrigation research officer, Department of 
Native Agriculture, Umtali, Southern 
Rhodesia. 


Arthur J. Muehling has been appointed 
an extension agricultural engineer with the 
USDA Federal Extension Service. He pre- 
viously was assistant professor of agricul- 
tural engineering at the University of 
Illinois. 


George H. Comer recently has com- 
pleted requirements for an M.S. degree in 
agricultural engineering at Virginia Poly- 
technic Institute, and has accepted employ- 
ment with the Soil and Water Research 
Division, ARS, USDA, at Danville, Vt. 


CORROSION-PROOF 
MOLDED FIBER GLASS TANKS 


INSECTICIDES 
& FERTILIZERS 
WATER TANKS 


Lightweight, strong, rustproof tanks 
of MOLDED FIBER GLASS are ideal 
for storing or shipping liquids — 
safely, easily, economically! 


Each size made of Molded Fiber 
Glass (MFG -the tough, long-last- 


ing material so much less expen- 
sive than stainless steel, yet actually 
stronger, pound for pound. 


Unaffected by most chemicals - im- 


pact resistant -(MF@ Tanks won't 


rust or deteriorate even in severe 
weather and exposure. Ideal for 
corrosive liquids: insecticides, pesti- 
cides, fertilizers, water, etc. 


Translucent so you can see level of 
contents inside. Secret of strength 
and long life is in manufacturing 
process: pressure molding in matched 


metal dies: an (MF exclusive! 


Phone or write for prices, dimensions, specifications. 
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Clyde Vidrine has been transferred from 
the Research and Engineering Center of 
International Harvester Co., Hinsdale, IIl., 
to its Memphis Works at Memphis, Tenn. 


Ross S. Hamilton, formerly instructor 
of mechanics, School of Agriculture, Al- 
berta (Canada) Department of Agriculture, 
has accepted the position of district irriga- 
tionist at the Colonization Branch, Alberta 
Department of Agriculture. 


Donald N. Feather, merchandising co- 
ordinator, Tractor and Implement Division, 
Ford Motor Co., Birmingham, Mich., has 
been transferred to Utica, N. Y., as zone 
manager of the company’s Utica sales 
district. 


Irwin G. North has accepted a position 
as engineer for Continental Products and 
Sales, Gardena, Calif. Previously, he was 
affiliated with Collier Carbon and Chemical 
Corp. as agricultural engineer. 


John S. Parker has been transferred by 
the Canada Department of Agriculture from 
Amherst, Nova Scotia, where he was direc- 
tor of the Maritime Marshland Rehabilita- 
tion Act, to Ottawa, Ontario, as director 
general of administration. 


Harold C. Powers, formerly U.S. super- 
visor of field services for Massey-Ferguson 
Inc., has assumed the duties of western 
regional service manager for the company 
in Stockton, Calif. 


Jesse M. Smith has accepted the posi- 
tion of field test engineer with the Rockford 
Works of J. I. Case Co., Rockford, Ill. His 
previous affiliation was with MFA Insur- 
ance Co. as a claims adjuster. 


Jimmy R. Windham has joined Harris, 
Wood and Associates, consulting agricul- 
tural engineers, in the capacity of an engi- 
neer in the design and supervision of 
water control projects. He previously was 
an instructor in the agricultural engineering 
department of North Carolina State College. 


Muhammad A. Baldo is now located 
in Guneid-Rufa’a, Sudan, where he is an 
inspector of agriculture, field mechanization, 
for the Ministry of Commerce, Republic of 
Sudan at the Guneid Sugar Factory. For- 
merly, he was an agricultural engineer in 
the land use and rural waters department, 
Ministry of Agriculture, at Khartoum, 
Sudan. 


Pierre J. Jutras has returned to the 
University of Florida Citrus Experiment 
Station, after spending seven months as 
project engineer with the John Bean Divi- 
sion of Food Machinery and Chemical 
Corp. in Orlando, Fla. The position he now 
holds is that of assistant agricultural engi- 
neer and his work is in citrus production 
and harvesting machinery research. 


John W. Propst, Jr., agricultural engi- 
neer and farm power contractor, is on a 
two-year tour in East Pakistan as agricul- 
tural representative for the U.S. State De- 
partment. 


J. Lyle Shaver and Hugh F. Grow 
recently have been awarded research as- 
sistantships in agricultural engineering at 
Virginia Polytechnic Institute. During this 
past summer both men took part in a field 
study aimed at determining the perform- 
ance characteristics of spreader trucks and 
have selected thesis problems in this field 
to be studied during the coming year. 


Gerald W. Berryhill has accepted a po- 
sition as design engineer with Starline, Inc. 
at Harvard, Ill. He formerly was a design 
engineer with J. I. Case Co. at Rockford, 


Illinois. 
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“Plowmakers for the World” at South Bend, 
Indiana, found a simple way to steer this new 
semi-mounted No. 5540 around corners. A pivot- 
ing hitch—pulling the plow from a single post 
at front center to relieve side draft—also con- 
trols the tailwheel, swings it into any turn the 
tractor makes. 

Innovations by Oliver reach farther than 100 
years into plow history—back to the first chilled 
moldboard and to the sensational Raydex® plow- 
share that ended resharpening by village black- 
smiths. 

The Oliver organization and its franchised 
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Howa 
20-FOOT 
CiRCLE 


SPEEDS-UP 
PLOWING 


Although it’s 6-bottoms-long, this big, 
compact Oliver plow requires less turn- 
around room than the tight-cramping 
Row Crop 1800 itself. Here, its tailwheel 
trails 4 feet inside the tractor tread. It 
narrows headlands to 20 feet, eases 
maneuvering in close quarters, makes 
farming’s toughest tilling job go faster. 


representatives throughout the world are dedi- 
cated to making every step in agriculture more 
efficient and rewarding—from plowing to har- 
vest. For information on up-to-date applications 
of power and machines in farming, see the 
Oliver dealer in your community. Also, seek his 
aid when equipment and shop facilities are 
needed for educational projects. Oliver Corpo- 
ration, Chicago 6, Illinois. 
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. . . The ASAE in Orbit 
(Continued from page 601) 
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weighed carefully and all angles of any 
question are considered thoroughly before a 
decision is reached. The guiding principle 
is a course of action that will best promote 
the profession, the Society, and the indi- 
vidual member. 


This vehicle — ASAE — whose orbit we 
are considering today has two functional 
parts: the headquarters staff and the com- 
mittees made up of many members. 


The headquarters staff consists of five 
staff positions and the necessary complement 
of secretarial and clerical help. These staff 
positions include (1) the executive secre- 
tary, (2) the treasurer and assistant secre- 
tary, (3) the editor and publisher, (4) the 
public relations and advertising manager, 
and (5) the technical coordinator. 


You are familiar with all these positions, 
except possibly the last one. The position 
of technical coordinator was authorized by 
the Board of Directors in June 1961. Page 
L. Bellinger, formerly of Successful Farm- 
ing, has just this week been employed in 
this position. His major duty will be to 
work with the technical divisions and com- 
mittees in handling matters of technical 
interest within the Society. This service has 
been needed for a long time. His help 
should mean much in the continued tech- 
nical development of ASAE and agricultural 
engineering. 


Much of the Society's work is accom- 
plished through committee activities. There 
are 1,025 committee positions listed in the 
Society’s 1961 Yearbook. How and to what 
extent have we in the Georgia Section been 
represented on these committees? ‘These 
1,025 positions for 6,000 members give an 
opportunity for one in six, or 17 percent of 
all members to be represented on some com- 
mittee. We have 126 members in Georgia, 
and seven committee positions are filled by 
some of these 126. This is 5.6 percent of our 
members, which is only one-third as many as 
we should have. Clearly we in the Georgia 
Section are not taking advantage of our 
opportunities in this area. Committee ac- 
tivity is one of the best channels for service 
in ASAE. It is through this avenue that 
technical standards and recommendations 
are developed, programs are planned, and 
progress along many other lines is made. 
The new ASAE technical coordinator will 
help to expand this line of endeavor among 
our members. 
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Acceleration 


The progress of ASAE has been tre- 
mendously accelerated during recent years. 
A few statistics will illustrate this fact: 


1 Membership increased from about 1400 
in 1945 to over 6000 in 1961 (Fig. 1). 


2 The number of committees increased 
from 59 in 1950 to 100 in 1960, while the 
number of committee members grew from 
411 to over 800 in that period (Fig. 2). 


COMMITTEES 


REPRESE HA — 
TIVES 


26 
100 NUMBER 54 
50 “e 


‘505560 ‘50°50 
Fig. 2 


3 An even more striking example of in- 
creased activity is ASAE membership in 
Engineering Joint Council (EJC). In 1957 
the Society was an Associate Member of 
EJC with only one representative. After 
ASAE’s election in 1961 as a “constituent 
society’” in EJC, our responsibilities in this 
organization of the major engineering socie- 
ties increased to 24 representatives on 17 
committees (Fig. 3). Let me stress here 
the importance of this representation to our 
professional prestige and our standing 
among engineering organizations. It is no 
accident that agricultural engineering is be- 
coming better known throughout the engi- 
neering profession. This is the result of 
determined professional effort, a record of 
achievement and responsibility meriting this 
advancement in EJC, and the fulfillment of 
dedicated efforts of ASAE members on EJC 
committees working in behalf of the entire 
engineering profession. All of us surely 
want to see ASAE progress still further in 
this direction. 


ASAE truly became international in scope 
during the past year. It became a member 
of the Congress Inginerio Genie Rurale 
(CIGR), which has headquarters in Paris. 
A literal interpretation of this name is 
International Society of Agricultural Engi- 
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neers. In this manner, our efforts are com- 
bined with those of similar societies of the 
world to further the profession and concepts 
of agricultural engineering for the better- 
ment of mankind everywhere. 


Communications in Flight 


The communications system of ASAE al- 
ways has been one of its outstanding fea- 
tures. Major channels of communication are 
meetings, publications, and public relations. 


Two national meetings each year plus 
numerous regional, state, and local section 
meetings, give every member an opportunity 
to present his own accomplishments and to 
obtain information on progress by his fel- 
low members. There has been a phenomenal 
growth in recent years in the number of 
papers presented at the national meeting 
(Fig. 4). Add to this the papers in the 
sectional meetings and we see the magni- 
tude of this opportunity for individual ex- 
pression. 


Publications likewise have shown a 
healthy rate of growth. Where there was 
one major publication in 1950, we now 
have three. Even so, the increase of tech- 
nical papers has created a backlog of articles 
that need publishing. Steps have been taken 
to increase the number and the quality of 
papers published. Following are the steps 
required in getting a paper published: 


Present the paper on a meeting program 


Program chairman then presents the paper 
to the editor 


Review of paper by critical readers 


Return of paper to author with critical 
reader’s comments 


Setting of type and page layout for 
publication 


Printer’s proof 


Publication. 


The current rate of about 200 papers 
published in a year, or four per week, re- 
quires that the editor have full cooperation 
of every member at each step of the way in 
this process toward publication. 


Public relations is a valuable part of the 
Society's communications program. This 
term ‘‘public relations’ means many things 
to many people. In ASAE it boils down to 
those steps taken to create a favorable im- 
pression on the part of the public toward 
our profession. Each member has a part in 
this effort, but to help toward this goal our 


(Continued on page 646) 
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... With ASAE Sections . . . Events Calendar March 6-11 — 33rd International Machinery 
: a Show, Paris, France. For additional de- 
(Continued from page 634) (Continued from page 629) tails write to Robert de Wilde, Agricul- 


tural Attache, 1001 Connecticut Ave., 
Society of America. Contact SSSA, 2702  N-W., Washington 6, D. C. 


lowa Section ; Monroe St. Madison 5, Wis. for May 16-17—Second Technical Conference 

The Iowa Section held a 7:00 p.m. din- information. on Irrigation, Drainage, and Flood Con- 
ner meeting on November 10 at the Mc- February 18-24—National Engineers’ Week. trol, Omaha, Nebr. Information may be 
Neal Hi-Way Hotel in Des Moines. The For details contact the National Society obtained by writing to United States Na- 
program following the dinner included a of Professional Engineers, 2029 K St., tional Committee, International Commis- 
talk on the interstate highway system in N.W., Washington 6, D.C. sion on Irrigation and Drainage, 300 


Iowa, by L. M. Clauson, chief engineer, 


: Ins ce Bldg., D 2, Colo. 
lowa Highway Commission, Ames, and a February 27-28 — Tenth Annual National — . — —— 


paper on counter-balance drives for mowers, Dairy Engineering Conference, Michigan June 4-6— Nuclear Congress and Atomic 

by Tom Scaranato, product engineer, Inter- State University, East Lansing. Contact Exposition, New York Coliseum, New 

national Harvester Co., Hinsdale, Ill. Carl W. Hall, Chairman, National Dairy York, N. Y. Sponsored by Engineers 

Engineering Conference, Agricultural En- Joint Council, Inc. Details may be ob- 

va , gineering Dept., Michigan State Univer- tained from NCAE, 117 S. 17th St. 
Pacific Coast Section sity, East Lansing. Philadelphia 3, Pa. 


Southern California Chapter 


The Southern California Chapter of the 
Pacific Coast Section held a dinner meeting 


on November 11 at Pa men ap Antonio S 
College, Walnut, Calif. Feature of the eve- tt M ld 
ning was a talk on “Urban and Rural Con- CO ay e SQYS eee 
flict — Fact or Fantasy,” by J. M. Gillies, acai aneeseeeheeinneeesiaattemshiieniiaiadiaihtadineeneeimemntnientas eeenentenniiaataiiee aati 
lecturer, School of Business Administration, 


Cctv aise" | ERED.Q-METERS SAVE ME 1500 LBS. 
corcstccriccinystetris | OF PELLET CONCENTRATES A WEEK. 


Coast Section will be held April 19 and 20 
at Disneyland. Details will be carried in a CE Ee RG EBS oe 
future issue. 


gems 
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Pennsylvania Section 


The Pennsylvania Section elected the fol- 
lowing officers for 1961-62 at its fall meet- 
ing on October 20: R. S. Crist, chairman; 
E. A. Myers, vice-chairman; and P. M. 
Anderson, secretary-treasurer. 


Washington, D.C.— 
Maryland Section 


The Washington, D.C.- Maryland Section 
will hold a meeting on November 22 in the 
USDA South Building, Washington, D.C. 
T. E. Hienton, chief, farm electrification 
research branch, Agricultural Engineering 
Research Division, ARS, USDA, will speak 
at this luncheon meeting on farm electrifica- 
tion research in Europe. As he has just 
returned from a trip to several European 
countries where he observed a number of 
interesting activities—engineering and other 
—his talk will be illustrated with slides 
taken on the trip. 


Scott Mayfield, Mgr.-Partner of the Mayfield ““We at Mayfield Farms are currently 
Jersey Farm and Mayfield’s Dairy Farms, milking about 130 head. We have been 
Inc. of Athens, Tenn. Winner of the 1960 using 8 FEED-o-METERS with 4 
Alabama Section Premier Breeder All-American Jersey Show MILK-0-METERS in our 8-stall double 
The Val-Monte Motel, Guntersville, Ala., hese: RE eee enenen Ramees. pit, walk-through, pipe-line parlor. My 
was headquarters for the Alabama Section : : Be : records show that the use of FEED-0- 
meeting on gy se oP aes ead Leary METERS gives me a net saving of 1,500 

morning was devoted to registration an : 
early Tegistrants were given an opportunity se — Copier yr ate yy Te age the 
to view a Tennessee Valley Authority pees San Sane. 2 
materials handling equipment display and ent cost of feed, this means a saving of 
to tour local plants. In the afternoon the over $2,950 per year. In my estimation, 
group enjoyed a timely address by Frank M. weighing and sampling regularly with 
Cameron from Redstone Arsenal. Following MILK-0-METERS and concentrate 
feeding automatically with FEED-o- 


the address fishing, boating, and tours — 
including a cavern tour — were planned. On METERS are two sure ways to increase 
a dairy farmer’s profits.” 


Thursday evening a cookout was held at a 
site overlooking Guntersville Lake. A tech- ; : 

See your Dairy Equipment Dealer, 
or Mail Coupon Today! 


nical session was held on Friday morning 
at which papers were presented on field en- 
gineering problems in connection with 
modernization of dairies, by Kyle Wilcutt; 


eeeeeeeooeee 
field to the table with pimentos, by E. A. s 
Ward; and the results of temperature > 
studies on broilers and laying hens, by : 
Walter Grub. M. Kisu of the Farm Ma- ° 
chinery Division, Kanto-Tosan Agricultural ee 
Experiment Station in Japan, also presented E$ 
a paper on farm mechanization in Japan. COcccccccccccccccccccccccococoeecoceees 
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New 60-HP Air-Cooled Engine 


Wisconsin Motor Corp., Milwaukee 46, 
Wis., has introduced a new valve-in-head, 
air-cooled, V-4, 60-hp engine designed for 


heavy-duty applications in the agricultural, 
construction, and industrial fields. Desig- 
nated as the Model V-460D, the new engine 
is power rated from 36 hp at 1400 rpm to 
60.5 hp at 3000 rpm, and develops 1650 
in. lb torque at 1600 rpm. It has a dis- 
placement of 154 cu in., features 7.1:1 com- 
pression ratio, and weighs 521 Ib dry. The 
company reports that size and compactness 
were stressed in its design. 


Automatic Header Control 

M & W Gear Co., Anchor, Ill., has an- 
- nounced a new header control for combines 
to provide automatic control of cutterbar 


height—even as close as 1 in. above ground. 
In operation a hydraulic ‘feeler’’ bar, con- 
sisting of fingers spaced 6in. apart and 
mounted under and back of sickle, signals 
master control to raise or lower height of 
cut. A_ built-in safety lock-valve holds 
header position if hydraulic pressure is sud- 
denly cut off. 


New SP Windrower 


International Harvester Co., 180 N. Mich- 
igan Ave., Chicago 1, Ill., has released for 
production its new self-propelled McCor- 


640 


mick No. 201 windrower, which attaches a 
hay conditioner to cut, condition, and wind- 
row in one operation. Designed especially 
for heavy hay crops as well as for grain, the 
new windrower cuts 10, 12, 14, and 16-ft 
swaths. Power is supplied by a 42-hp IH 
engine. The reel can be raised hydraulically 
from 1% to 19in. above the cutterbar. 
Knife speed is 640 rpm. This allows a clean 
cutting job at a fast ground speed. The 
platform can be raised and lowered hy- 
draulically by a foot pedal from ground 
level to 32% in. above ground. The unit 
has seven forward speeds, from 2% to 9 
mph and can be pulled up to 30 mph with- 
out removing or disengaging final drive 
chains. 


Radial-Thrust Bearing 


Rollway Bearing Co., 541 Seymour St., 
Syracuse, N. Y., has developed a combina- 
tion radial and thrust bearing for a hy- 
draulic wobble pump. The bearing is de- 
signed for operation at pressures up to 2000 
psi and 2500 rpm under a load imposed by 
a wobble action and transmitted to pistons 
which ride against the back side of the bear- 
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ing race. The thrust plate OD is 4.953 in., 
and ID is 3.25 in. The combination radial 
outer race and thrust plate that actuates the 
pistons has an OD of 4% in. and a 2%-in. 
bore. The inner radial race has an ID of 
2.437 in. to fit the drive mechanism. Accord- 
ing to the manufacturer, the bearing has a 
useful thrust capacity of 3,350 lb at 1,200 
rpm and a radial capacity of 2,370 lb at 
1200 rpm. 


PTO-Driven Spreader 


Allis-Chalmers Manufacturing Co., Mil- 
waukee, Wis., has introduced its new 140- 
bu PTO-driven Model 140 manure spreader, 


offering five rates of feed for a wide choice 
of per acre applications. Company engineers 
have selected positions for the upper beater 
in respect to the lower to allow what they 
consider optimum clearance for smooth, even 
feeding and balanced unloading. Emphasis 
has been placed in locating beaters so that 
they might run at the right speed and pro- 
vide center delivery to widespread paddles 
for uniform spreading and low build-up of 
material on the paddle shaft. The 14 pad- 
dles have been specially designed to give 
both slicing and spreading action. 


Adds to Wheel Equipment Line 


Motor Wheel Corp., Lansing, Mich., has 
announced the addition of double-beveled 
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rims and rim-and-clamp assemblies to its 
line of wheel equipment for farm ma- 
chinery. The two new products are for use 
on adjustable wheels. Double-beveled rims 
may be used with loose clamps, while clamp 
assemblies welded or riveted to standard 
rims are used for the new rim-and-clamp 
assemblies. 


New Friction Material 
Johns-Manville Corp., 22 E. 40th St., 
New York 16, N. Y., has introduced new 
organic friction materia:, developed to com- 
bat fading under high temperature condi- 
tions. With the new material, called J-M 
Style 160, the company states that con- 
trol of brakes and clutches is now possible 
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at temperatures up to 1000 F, under condi- 
tions of high loads and fast cycling. The 
new material reportedly exhibits an average 
coefficient of friction of 0.56 at 350 F, 0.62 
at 600 F, and 0.53 at 1000 F. It is a rigid, 
molded product (tan in color) and contains 
zinc particles. It is manufactured in blocks, 
facings, and sheets. 


Radiation Dosimeter Reader 


G. K. Turner Associates, 2524 Pulgas 
Ave., Palo Alto, Calif., has developed new 
accessory equipment for rapid conversion of 
a fluorometer to the function of reading 
ionizing radiation dose, utilizing the new 
line of  siiver-activated glass dosimeter 
forms. Reading time of dose is reported at 
less than 1 min. Range of the radiation 
dosimeter reader using glass rods is 10 to 
100,000 roentgens from Cobalt 60 radia- 
tion. Glass dosimeter plates — a range 
of 2 to 30,000 roentgens from Cobalt 60 
radiation. 


New 4-Wheel Drive and 
Steer Tractor 


M-R-S Manufacturing Co., P.O. Box 199, 
Flora, Miss., announces the availability of a 
new line of heavy duty 4-wheel drive, 4- 


wheel steer agricultural tractors. The pres- 
ent line consists of two models — the 91.5- 
dhp A-90 and the 120.6-dhp A-100. Both 
models are equipped with 10-speed constant- 
mesh transmissions which provide seven 
working speeds up to 10 mph. Other me- 
chanical features include 4-cycle diesel en- 
gines, spiral bevel gear and pinions and 
planetary final drives. An independently 
controlled hydraulic steering system allows 
the operator to steer front and rear wheels 
independently. Approximate operating 
weights are 20,600lb for the A-90 and 
25,500 lb for the A-100. 


1961 


OE VE OR SR Ps ME er SO n'y = Ue rc a er. Meg an VE Se ae ee Sete Pah Ao a 
Bs: Ge gia eraraacem e i ee eee at ao eas: ee ; als Revues ; 
8 7 Te ae adie: MMe |e 7 Naeem hee sone pera nee” a ae ee Sea 3 
ie REINER Ro erat og". oe Baka igi ah COE | eee ie rene tae es Pega: g 

i fa SRS meee oS sect ty ee ee SE ES LOE ee en > ee eee Oe a ae: 
‘ Set, aga cy 7 
snes ee i 
“a ; > Bet oi 
e s- ah 
cid ‘eer te 
eats, 7 F aa 
‘ f . ey Ce tee 
‘ ry a 
Sa Eon' i B ; = b oye ale 
‘3 i" > NEW 7 ee 
Ray ©) eee Fi oe 
He : mages S 
+ ASS \, PRODUCTS i 
: a= — —T a, = ee aE 
oa — + oe hk 
" Seen mE 6 ser ae 
‘ eer eee cen y oie [St 
Ss aaa 
3s eek 4 
Re ph 
Pr 3 Ry et a =f 
ae ae i 
om ee eek 
ee 
: % Bae 
3 — ' eh ooh Bee 
= se Se Pee 
Bi ae a Se) OS 
oe er ‘s pe ad ae 
i * oa —es. Ye Wes e 
‘ioe a a ee . — cle 
HY it ae - — a -_€©6Con XN phere ta 
ae y Ww 4 Fee ag i - : i 4 ” a. Seabees s &y 
Hae Sr ae ak \e ae a an ial eee . a seme “ a: oe aes 
ws. | 7 £m ae Sa | o* —_ ‘e Seales 
aie ES a a se = : * ’ Eee he 

Preis 4 —° ee La © Ene oe 

ene y oo ; aor: FO b Ae Niet, 

So weer | ° 4 ‘ Seetae Et 
. Res, : | BG Mies Sop } X ig ~ i reer 9, 
’ "ag ie -_ fas a oe I Se & a ——— & ae 
Se ae 4 eg aa Col dL eee ais, 
eee RE | =, =-|-= ifi = ee Bl se | 
oe «4 a ee. ; N a ia N ijt N er es N ae Sigs: 

ote ie . 5 ee LS 1} is hige wie AZ 2 tig o-nca a ate is, ats 

‘a op A ees me ' 1! a pee 
A= Pe | eee tit XZ \ ieee foe, 
Se <A SS BO 2 ge J 5 < seared 
ee: ler DA ee Ea 3 : itt Z iP) % ee 
a Pt us met... Br +5 me it ZB SAS SY ge ag 

g 3 Fa feared Vs 

x ‘ J 4 Ss “ . Se Se 

a Uy, 1% le 7 BN) aaa 

ee 4 Ly 1 i\ S 2 eS 
cease Let v \ i ie hae 
Pe GY AN wile 
ip 4 “4 San Be 

eee ' VY, Coan a 

P ff Z H ; PS ate 

et te . a SS 4 ‘ N Like aro 

‘ ‘ Beitr ee aioe 

<a QS x XN ee Waoate 

: Bae 4 

Sie ce 

‘a Saal ee 

ise tba 

ic ae =e 

2 i a ae : 
Sees, «. Foe | 
rane nes 
Thoeey os ees = 

ee 

ae ee ae 

ay 4g = a — . ee ree 

BS ike ae” : (een aN 
PL Pr. pee 5 ~ ec ees 

as ’ alk \ , . hea 
a d : fs y ie te . , ¥ pe an 

4 A) / |) Bim roe 

= Pop > peer aol ne as . Semen 3 

Ae a Noe me ny ¥: lies &. — » oan x 

= Ol i Ay i /) i fh eae 

oe ak yore | a cap. ae pliner tha 

2 oe, Pt) eae LLL ; ee as “a oa a ieee fee: 

ne, i eee hp Se ' ~ Ps ay 

Bs * yas > aie neh frye eh ate Re. — , b f aoe 

ae | ' . = = 3 Sea 
. y SS ~ - - Se 

“a \L Be Sa ae 8 ae 
me: ae ew ee 
ae rm — = Cee ae « peeriat Yars 
cere ~~ . ae, * 4 ge) EL 
ater. 4 =, a ey ‘ “ = z - aaa ae = 
: —— a ee — , ee 
Gade zis € ane 4 aa si ike ee 
= ie nA. ? 1; a a A se: ome a 
on » ae = ah al i oa ae Pe 

» oc ee a Sees Be 

Ts ; eee. week - ‘ 5 an Bes = 

RS ea . te Sieg & 
iN Se Pati] nee 
Be ed ees bee 
meee f bs. Wegaen 
oa & ge 

rem, §2 Bo 
a ee 
tk (hmm ES Palas 
— (to i ere ee Coe ee a 
cage Bindi i a ee “$ a | a Bie 
ee i NV. aay "Lae 
GAS oe AL! — ET = a Cn Dall Bee 
2 : ol Ngee canara ss ee ee 
eee “ade, —. Ne. wow ¥ ee 
x Say nae a) pen as. fon Brice ths 
ae 8 a so \ MF ey we OPN sf 4 ey © 
‘ BAAS tS ieee) >? eee 5 
a EE gor Sates t,t) Sean Tet aed < 
oiny BE ae, ee es 
; 3 aes 
4 : || eC“ tessSC“(‘™CONCS@,SCSCSsCS Beetles 
& 1s 4 
; Be Le 

- , age e” 

ibae db 

ee oe PS ee 
cee -_ . —— : , . ire bee 
Rega Cie | me Crs eG eee eee ce en meer Mg aT ‘ a ie Se mM ie 

e ea a se Ee ne” il, Serene. eee lieosear tee ee 7 PR | Cea co Ce ee a 

> eS See es abs gon Fig ec a a Be We pee er Oth ae ‘pea came aes Se a ‘ a whe. SS ge ae as 
‘ame ee Let PS eee ee ae Pa Saeco, Seen oN oe Eran Mesa 3 aa Rae: 5 gee a tee 
aes glia: ARR Se De pee oS teams or a eed 4 oh la a ppc eee Nt ee © je Sa “aa ee, Fane oe 
RE? 205, SACs con Lee ea mee es ys SA Tf a ge St ee Aa gh eS | 4 orate: oe eee Beak ett” 


but still I am one. I cannot do everything, 
but still I can do something...” 


~Edward Everett Hale. 
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_, Those whe do nothing have no right to complain. Only 

: Ye as each individual accepts kis responsibilities —civi 

: = religious — educational —can our Republic reflec 


be the principles...the promise...of our Constitution 


"The Price of Freedom is Eternal Vigilance! 
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Visit our Booth 6 at Agricultural Engineering Exposition. 
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a Engineering 


makes them possible... 


Hyperbolic paraboloid concrete shells. Unique geometry of this 
shape produces curves developed entirely from straight lines. There- 
fore, straight form lumber and straight reinforcing bars are used. 


ingenious shell roofs of concrete 
bring a new look to the farm 


Behind such new and dramatic structures as these hyperbolic 
paraboloids is the engineer. Engineering knowledge and prac- 
tice can bring truly modern structures to the farm—structures 
that stay modern for years to come, regardless of agricultural 
changes. 

The modern look of this all-concrete cattle shed is really an 
indication of its wide versatility. Today it shelters livestock; to- 
morrow it can be a machinery storage, loose housing dairy barn 
or crop storage building merely by adding walls anywhere be- 
neath the self-supporting roof. The large unobstructed floor 
area—25 ft. between columns in both directions—gives maximum 
freedom of movement for labor-saving equipment. Best of all, 
because the structure is of concrete, it has unmatched durabil- 
ity, fire safety and the lowest of maintenance costs. 

To help you keep the farmer up to date on the design of new 
shapes with concrete, write for free literature distributed only in 
the United States and Canada. 

a And keep watching for more of these reports on news-making 
ee concrete farm structures, See our Booth Number 2. 


PORTLAND CEMENT 
ASSOCIATION ceeeieiailiaadaamiaia dada 


4 ee 
Dept. \11-” 33 West Grand Ave., Chicago 10, Ill. | THE MARK OF A . 
MODERN FARM... : 


| ; ___ Anational organization to j _ con erete 


improve and extend the uses of concrete 


Ban sncmocnmassmonennenmec taste tits strate anecncenenerccosnin cca ttirecanacs sop 
oe REE LL ROLLED LED DE SLES BNE: 


; Visit our Booth 2 at Agricultural Engineering Exposition. 
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The paves prirsoni aan been valegned 
recently. Copies may be obtained by writ- 
ing to author or institution listed with each. 


The two following reports are available 
from the Information Division, Canada De- 
partment of Agriculture, Ottawa, Ontario, 
Canada: 

Progress Report, 1955-1959 — Experi- 

mental Farm, Morden, Manitoba. 1961. 

Research Report, 1959-1960 — Research 

Station, Winnipeg, Manitoba. 1961. 

Canada Department of Agriculture An- 
nual Report for the Year Ended March 31, 
1961. Queen’s Printer. Ottawa, Canada. 
Price, 50 cents. 

1960 Annual Report of the International 
Institute for Land Reclamation and Improve- 
ment. IILRI, Wageningen, Holland. 

Single-Phase Electric Motors for Farm 
Use, by H. B. Puckett. Farmers’ Bulletin 
No. 2177. September 1961. Price, 15 cents. 
Superintendent of Documents, U.S. Govern- 
ment Printing Office, Washington 25, D.C. 

Guide and Data for Engineers and Pur- 
chasing Agents. Booklet. Reinforced Plas- 
tics Div., The Society of the Plastics In- 
dustry, Inc., 250 Park Ave., New York 17, 
N.Y. 

Combine Harvesting, by Nils Buremalm 
and Ewert Aberg. Bulletin No. 270. 1961. 
Swedish Institute of Agricultural Engineer- 
ing, Ultuna, Uppsala 7, Sweden. 

A Bibliography of Farm Buildings Re- 
search—1945-1958—Part VI, Buildings for 
the Processing and Storage of Fodder. Price, 
4s. 6d. Agricultural Research Council, 
Cunard Bldg., 15 Regent St., London, SW1, 
England. 

Sprinkler Irrigation (Fundamentals), by 
S. Elhanani. June 1961. Ministry of Agri- 
culture, Irrigation Extension Service, P.O. 
Box 7073, Hakirya, Tel Aviv, Israel. 

Report on Test of Massey-Ferguson 
Model MF-765 Mark II Diesel Tractor 
(with 4.A.203D engine). No. 284/BS 
March-April 1961. National Institute of 
Agricultural Engineering, Wrest Park, Sil- 
soe, Bedfordshire, England. 

Research Report, 1959-1960 — Research 
Station, Vancouver, B.C. Information Divi- 
sion, Canada Department of Agriculture, 
Ottawa, Ontario, Canada. 

Ginning Research to Maintain Quality, 
by W. M. Hurst. Reprint from the Sep- 
tember 2, 1961, issue of The Cotton Gin 
and Oil Mill Press. W.M. Hurst, 13 De- 
von Rd., Silver Spring, Md. 

New Tree Shaker, by P. A. Adrian and 
R. B. Fridley. Article in August 1961 
issue of California Agriculture. California 
Agriculture, 207 University Hall, 2200 
University Ave., Berkeley 4, Calif. 

Home Heating with Electricity, by H. H. 
Beaty. Booklet. Office of Information, 
Mumford Hall, University of Illinois, Ur- 
bana. 

Pole Frame Construction for Idaho Farm 
Buildings, by J. E. Dixon and J. W. Mar- 
tin. Bulletin 362, July 1961. Agricultural 
Extension Service, University of Idaho, 
Moscow. 

Employer's Inventory of Critical Man- 
power. 14 pages. Price, $1.00. Engineering 
Manpower Commission of the Engineers 
Joint Council, 345 E. 47th St., New York 
57, mm. ¥. 
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IOHIGRUBBER 


“"CUSTOMEERED COMPONENTS BASIC INDUSTRY" 


QUALITY MANUFACTURED TO 


SURFACE 
RIGID CUSTOMER-FURNISHED DESIGN 


FORMATION 
TO CUSTOMER eae 2 
REQUIREMENT tee ; : 


ENGINEERED COMPRESSION MOLDING 


UNIFORM 
THICKNESS 
OF RUBBER 
MAINTAINED 


PRECISION-MACHINED 
AS TO BORE AND HEIGHT 


UNIFORMLY SIZED MAXIMUM ADHESION TO 


AND CONTOURED LUGS UNUSUALLY SHAPED INSERT 
CYLINDRICAL, 
COTTON PICKER DOFFER—removes raw cotton from picker spindle. Problem PIPE-TYPE 
Solved: Maintain maximum adhesion of highly abrasion and “chunking” —resistant ANGER 


rubber to die-cast aluminum insert. Maximum resistance of stock to ozone and weather- 
ing was also specified. Special molds were “customeered” and maintained by ORCO 
to produce item on a full shift, production line basis. Field performance of doffer is 
under constant check by ORCO experts to aid in future production. 


PRECISION 
MOLDED STOP 


CUT-OFF ENGINEERED 
FOR PROPER MATERIAL FLOW 


0.0. OF RUBBER 
CONSTANT WITH 
STUB SHAFTS 


HAY CONDITIONER ROLL—integral component for agri- 
cultural equipment manufacturers. Problem Solved: Maintain 


INTERIOR OF TUBE MOLDED SMOOTH & SLICK 


a uniform adhesion of 6’ long, inch-thick, rubber blanket 

Fone ee ee ee molded on cylindrical, customer-furnished insert. Surface 

FERTILIZER DISPENSING TUBE—carries material from hoppers of planter to configuration of roll to vary according to customer's specifica- 

sowing area. Problem Solved: Rubber compound must be flexible and nou-setting. tions, Stock, field and lab tested, must be highly abrasion- 

Yet it must be tough enough to shrug off chemical action of farm fertilizers and to resistant—yet resilient enough to cushion impact and passage 

stubbornly resist ozone and abrasion. Part was manufactured on full-scale production of incidental debris without interfering with continuous 
line basis, compression molded over core. conditioning function of roll. 


How ORCO rubber parts aid your product design 


OHIO RUBBER IS YOUR GOOD source for quality rubber or rubber-like 
agricultural parts. ORCO’s five major plants (latest—Ft. Smith, Arkansas) assure 
research and development in depth, custom engineering, quality-controlled manu- 
facture, reliable delivery and supply. Over 75 years experience in serving the 


OEM, qualifies ORCO to solve your parts problem. Why not call us today? 


% Tt hay 
em 


FREE! “=S2 
RUBBER “axe 
DESIGN 
DATA 


: These compre- 


hensive, factual 
manuals should be 
in your working 
library. Ask for a 


Forms 730 and 429, on 77," 
WRITE TODAY! acu: 


Factories: Long Beach, Calif. ¢ Fort Smith, Ark. « Willoughby, O. « Conneautville, Penn. « Stratford, Conn. 


__ THE Onto RUBBER COMPANY 


Generali otticee WILLOUGH BY, QHIO owitenair-050 - 
A DIVISION OF THE EAGLE-PICHER COMPANY PicwER 
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Need Reliable Precise 


Temperature Control? 
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Fenwal THERMOSWITCH® Unit controls offer a simple, 
effective way to control temperature precisely — and they 
are designed to do it under severe farm conditions. 

THERMOSWITCH Units offer fast response... the entire 
outer shell is the active temperature sensing member; close 
control ...shell and strut arrangement has “anticipation” 
characteristics, minimizing over and under-shoot under 
conditions of rapid temperature change; extreme sensi- 
tivity . . . responds to only 0.1°F temperature change. In 
addition, THERMOSWITCH Units are ruggedly built, sealed 
against dust and moisture; and cover a temperature range 
of —100 to +1500°F. 

Specify Fenwal THERMOSWITCH Units — they are the 
surest way to get accurate, dependable temperature con- 
trol in poultry incubators, grain dryers, bulk milk storage 
tanks — wherever temperature control is critical to pro- 
duction and storage. Fenwal engineers will provide full de- 
tails. Write Fenwal Incorporated, 2711 Pleasant Street, 
Ashland, Massachusetts. 
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Literature listed below may be obtained 
by writing the manufacturer. 

Industrial Lubricants 

The Pure Oil Co., 200 E. Gold Rd., 
Palatine, Ill.— A 16-page, 2-color brochure 
outlines complete line of industrial lubri- 
cants; also gives the characteristics and 
purposes of the company’s more than 60 
different kinds of industrial lubricants. 
These are detailed under puroturbine oils, 
engine oils, cylinder and heavy mineral oils, 
textile oils, gear lubricants, miscellaneous 
oils, and industrial greases. 


Safety Guide for Tank Entry 

Manufacturing Chemists’ Association, 
1825 Connecticut Ave., N.W., Washington 
9, D.C.— An 8-page pamphlet (No. SG-10) 
gives recommended safe practices and proce- 
dures for entering tanks and other enclosed 
spaces. Also included are three basic prin- 
ciples to follow in avoiding or overcoming 
the hazards in tank entry. 


Truck Refrigeration Unit 

Master-Bilt Refrigeration Mfg. Co., 4209 
Folsom Ave., St. Louis 10, Mo.—A _ one- 
page circular describes and illustrates the 
Master-Bilt model HTR 50 engine-generator 
powered refrigeration unit for truck cool- 
ing. Under ‘“‘construction and operation” 
are included descriptions of the engine, 
cooling unit, generator, and operation. 


Sensing Devices 

Designers for Industry, Inc., 4241 Fulton 
Parkway, Cleveland 9, Ohio—A_ 4-page 
progress report on sensors includes case 
histories on how sensing devices are used 
to (1) validate currency, (2) measure strip 
steel and feed data to a logger, (3) provide 
beta ray measuring equipment easily read 
by operators on high-speed production lines, 
and (4) measure sheet rubber thickness 
with a non-contacting device to 0.0001 in. 
accuracy. 


Electric Infrared Heat 

Fostoria Corp., Department 106, 1200 N. 
Main St., Fostoria, Ohio—A 4-page, 2- 
color bulletin, entitled ‘Electric Infrared 
Radiant Heat for Farm or Ranch,” describes 
and illustrates the uses of infrared radiant 
heat on the farm. Also included are three 
testimonials. 


Automatic Clutch 

Olme Precision, Inc., 399 Masonic Bldg., 
Portsmouth, Ohio— A 4-page engineering 
and application data folder on Power-Max 
automatic, adjustable centrifugal clutches 
gives application classes and ratings plus 
specifications and dimensions for direct 
drive, V-belt and flat belt type units. 


Laboratory Instruments 


Central Scientific Co., a division of Cenco 
Instruments Corp., 1700 W. Irving Park 
Road, Chicago 13, Ill. — Catalog No. J-300, 
containing 1008 illustrated pages, shows 
complete line of company’s instruments and 
equipment for research, educational, and in- 
dustrial laboratories. It is divided into the 
following sections: Balances; general lab- 
oratory apparatus and glassware; gas and 
air pollution analysis; pH measurement; in- 
dustrial testing; spectrophotometry and 
colorimetry ; refinery supply specialties ; bac- 
teriological and clinical; school sciences; 
agriculture; microscopes and projectors; 
physical chemistry ; chromatography ; physics 
and electronics; high vacuum equipment; 
and constant temperature devices. 


(Continued on page 650) 
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Farm equipment today is bigger, bulkier, heavier 
than ever. As a result, tractor P.T.O. drive shaft 
assemblies are subjected to hours of rugged use and 
abuse. When it comes to wear like this, spline shaft 
drives just can’t take it! Edges become burred, rough, 
worn. Shafts get “locked” in place. P.T.O. bearings 
often break. 


NEW BALL SLIP ASSEMBLY REDUCES P.T.O. 
THRUST FRICTION UP TO 90%! 


Rockwell-Standard engineers have successfully solved 
the problem with an exclusive new Ball Slip Assembly 
that reduces P-'T.O. thrust friction up to 90% compared 
with spline type shafts for longer wear, more dependable 
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service. Several series of metal balls are held in 
grooves between the inner and outer shafts. This 
minimizes total metal-to-metal contact, keeps shafts 
“sliding smooth”’ for easy movement, improved wear- 
ability, trouble-free operation. 

The unique Blood Brothers Ball Slip Assembly is 
proving itself in daily use. Many of the nation’s lead- 
ing farm equipment manufacturers have specified it 
for their units. It is typical of the new product 
developments that come from the continuing research 
of Rockwell-Standard engineers. Their designing skill 
and production experience have brought greater 
efficiency and economy to every major field of 
industry. Let them prove what they can do for you! 


ROCKWELL 


ROCKWELL-STANDARD_ 


CORPORATION E 


Visit our Booths 90, 91 at Agricultural Engineering Exposition. 
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by J. L. BUTT 


HALF A MILLION A MONTH 


ONGRATULATIONS, agricultural en- 
gineers! You have established a ‘Half 

a Million a Month” Club! This is the 
“viewing rate’’ of persons seeing our career 
motion picture, ‘Agricultural Engineering— 
The Profession with a Future,” * during its 
first full year of availability. The estimate 
is based on reports submitted by represen- 
tatives from 35 of the states and provinces. 


Here’s how we calculated the ate. 
Thirty-five states reported 1,272 individual 
showings of the film to a total audience of 
58,936. We presume copies of the five-step 
plan ieaflet also were distributed to a ma- 
jority of this audience — giving additional 
exposure to the profession of agricultural 
engineering. Twenty of these states also re- 
ported 56 TV showings to an estimated 
audience (based on average figures the TV 
people normally use) of 2,800,000. Some 
other reporting states could not supply ac- 
curate counts of number of television show- 
ings, and a few indicated the film had not 
been shown at all. We believe it is con- 
servative to estimate that there were at 
least 20 TV showings in the other 30 states 
(we know of at least two showings in one 
state which reported only a ‘?’’) — giving 
an additional audience of 1,000,000. 

In addition, the USDA Motion Picture 
Service reported 57 TV bookings through 
the Washington office through December 
1960, and another 21 through June 1961— 
total 78, and an audience of 3,900,000. 
They also reported a total audience of 7,451 
through other showings including two runs 
in the Patio Theater in Washington. 

Your picture is being shown in Egypt 
(two prints), South Rhodesia, Australia, 
Tunisia, Ceylon, Chile, France, Germany, 
and other parts of the world by represen- 
tatives of FAO, the Rockefeller Foundation, 
interested industries, and ASAE represen- 
tatives. Prints have been loaned from ASAE 
headquarters for showings before industry 
groups and for special purposes. The Los 
Angeles City Board of Education has pur- 
chased four prints for career showings 
within the Los Angeles school system. It 
was shown at the Chicago International 
Trade Fair over a two-week period and won 
the first-place medal in the “Guidance — 
Personal and Vocational’’ category at the 
Third American Film Festival (with subse- 
quent showings across the nation). We do 
not have attendance records on all these 
showings, but surely the total must exceed 
5,000. 

The total of all these figures exceeds 
7,700,000; hence our “rounded-off’’ claim 
of “Half a Million a Month’’ over the first 
reporting period. 


*For those not familiar with the film, please 
refer to page 662, October 1960 issue of 
Journal — and other frequent reports on table 
of contents page during past two years. 
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CHECK POINTS 


With the numerical gymnastics out of the 
way, we should stress, however, that agri- 
cultural engineers in some areas still have 
barely begun to make use of the picture. 
The movie is excellent, not only for pro- 
viding factual career information, but also 
as a public relations tool to acquaint adult 
groups with the meaning of agricultural 
engineering. It can help to create job op- 
portunities, explain the work and capabili- 
ties of agricultural engineers, and create a 
better public understanding and apprecia- 
tion of the role of agricultural engineering 
in our society. 


Can we increase our efforts during the 
coming year, particularly in those areas 
where the film has been used only sparingly, 
and make it a “Million a Month Club”? 
Will you, as a member, resolve to see that 
the movie is shown to civic, school, club, 
and other groups in your community? From 
personal experience we can predict that you 
will be gratified with the response — even 


among groups quite remote from farming 
or agriculture. But al] such groups must 
be included in the “public” that a good 
public relations effort must reach. We must 
not just “talk to ourselves” and our “im- 
mediate families.” 

Finally, we must all recognize that a 
successful information program must be 
carried out, with modifications, over a 
period of time. One successful manager in 
the field of product publicity claims that 32 
repetitions of an impression are necessary 
to assure recognition and remembrance. Un- 
doubtedly, this varies with the effectiveness 
of each impression—but one conclusion 
may be drawn: No one-shot effort can be 
expected to make a major impact on public 
opinion. Our motion picture and related 
public relations efforts must extend over a 
period of years to produce significant results. 

So we summarize by saying ‘well done” 
to those who have established our excellent 
record to date. And to all others we say 
“will you accept the responsibility of seeing 
that the ‘public’ around you learns more 
about your profession?” As agricultural 
engineers this is our job and responsibility 
—no one else will do it for us—nor 
should they! 

(Prints of our film are available in all states. 
We recommend that requests for use of a 
print be directed to agricultural engineering 
departments in home states. If local prints 


are all scheduled, a few are available for loan 
from ASAE.) 


. . « The ASAE in Orbit 
(Continued from page 638) 


Society mails what it designates as the 
“Bulletin” each month to a selected list of 
about 1500 industry and advertising agency 
executives. News releases and other infor- 
mation are sent to publications, broadcasting 
stations and other media telling the story 
of agricultural engineering. This phase of 
our program needs a faster rate of growth. 


Financing the Flight 

Financial support is a necessary part of 
this orbiting ASAE. Our budget totals close 
to $200,000 each year. The two main 
sources of revenue are from advertising 
space in our publications and dues of in- 
dividual members. 

Advertising is the backbone of the finan- 
cial support of our publications. There is a 
high degree of correlation between the total 
number of pages in AGRICULTURAL ENGI- 
NEERING and the number of pages of ad- 
advertising (Fig. 5). The members can 
render a real service to our Society by let- 
ting our advertisers know that we see and 
are benefitted by their advertising messages 
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in AGRICULTURAL ENGINEERING and AGRI- 
CULTURAL ENGINEERS YEARBOOK. These 
messages are especially directed to our 
highly selective and influence-laden audi- 
ence of engineers in agriculture. We must, 
each one of us, help build this foundation 
support of advertising which makes it pos- 
sible for our publications to soar to greater 
heights. Special effort is constantly being 
directed toward increasing this part of our 
income to more nearly meet the growing 
demand for expanded publications. 

The recently announced increase in mem- 
bership dues will enable the Society to im- 
prove and expand its services in other 
aspects of its activities. When it is realized 
that membership dues have remained at 
nearly the same level since 1920, regardless 
of rapidly rising costs of everything, we 
wonder how the Society has progressed on 
its past income to the point of eminence 
we now so proudly enjoy. 


Orbit Achieved 

Yes, ASAE is really in orbit. We have a 
large and rapidly increasing membership of 
outstanding dedicated scientists and engi- 
neers. Our place among the engineering 
societies of this nation and the world is 
solid and increasingly recognized. Our 
organization’s finances are sound and our 
leadership is superb. 

We have a bright future if we continue 
to respond to the engineering challenges 
agriculture will have to offer in the years 
ahead. We can be sure the agriculture of 
tomorrow will require more and more en- 
gineering. We agricultural engineers, 
through our own individual initiative and 
collectively through ASAE, must guide and 
direct this future progress. Just how far 
we go is a decision that rests with you, the 
members of ASAE. 
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REPAIRS! 


Building his own labor and 
time-saving devices, such as 
the air compressor shown here, 
is the worthwhile hobby of 
Rodney J. Breaux, who 
farms 850 acres near Welsh, 
Louisiana. 

Starting with the base of an 
old compressor, Mr. Breaux 
made the air tank from a four- 
foot length of 16” pipe. The 
compressor was connected to 
the tank with copper fittings 
and tubing. He removed the 
drive pulley and replaced it 
with a universal joint and 
power take-off adapter. 

“T find my compressor in- 
dispensable for making quick 
repairs in the field during 
harvest time,” Mr. Breaux 
says. He uses it for lubricating 
field machinery, inflating tires, 
spraying insecticides, paint- 
ing and many other chores. 

This progressive farmer has 
been a user of Texaco fuels and 
lubricants for many years, be- 
cause he has found them best 
for farm equipment. He knows 
he can depend on Marfak 
lubricant to form a tough col- 
lar around open bearings, seal- 
ing out dirt and moisture. 


PHOTO SHOWS Mr. Breaux using 
a pneumatic greasing unit with 
his air compressor, which is 
powered by his tractor. 


HE PREFERS HAVOLINE! = {%i.% iotmcrs “Cverswhere, Me. 
W. E. Church, who farms 455 Church has found that it pays to 


acres near Woodburn, Kentucky, fore mem Poems Pvediete. 
uses Texaco Products for fueling 
and lubricating his costly equip- 
ment. He prefers Advanced 
Custom-Made Havoline Motor 
Oil, for example. Havoline’s ex- 
clusive combination of detergent 
additives prevents harmful en- 
gine deposits and wear. For this 
reason, engines deliver full draw- 
bar power, and more fuel mile- 
age. Left to right in photo are 


Texaco Consignee Roy Phillips, BUY THE BEST..BUY TEXACO 


TUNE IN TO THE HUNTLEY-BRINKLEY REPORT, MONDAY THROUGH FRIDAY, NBC-TV 
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Let Warner Automotive Division design 
and manufacture reliable, economical 
B-W power transmission parts for your 
specific needs. Our engineering depart- 
ment is at your service for all types of 
splined shafts, ring and pinion gears, 
gear boxes, miter boxes, differential parts 
and assemblies, power train assemblies 
and power take-offs. ; 


NEW WA-83 MITER BOX 


Packed with lifetime grease, a new right 
angle drive, 15 h.p., 1:1 ratio miter box 
by Warner is light weight and compact. 
Direction of rotation is easily reversed 
by a simple change in gear placement. 
Hardened nickel alloy steel gears and 
shafts insure the long life and extra dura- 
bility that are so important to trouble-free 
operation. 


It's a better product when Warner has a 
part in it. Consult our engineers without 
obligation. 


AUTOMOTIVE DIVISION 
BORG-WARNER CORPORATION 


AUBURN, INDIANA 


For Hydraulic Power Transmission, 
See Wooster Division 


Visit our Booth 50 at 
Agricultural Engineering Exposition 


PERSONNEL SERVICE BULLETIN 


Note: In this bulletin the following listings 
current and previously reported are not repeated 
in detail. For further information, see the issue 
of AGRICULTURAL ENGINEERING indi- 
cated. ‘Agricultural Engineer” as used in these 
listings is not intended to imply any specific 
level of proficiency or registration as a profes- 
sional engineer. Items published herein are 
summaries of mimeographed listings carried in 
the Personnel Service, copies of which will be 
furnished on request. To be listed in this bul- 
letin, request form for Personnel Service listing. 

Positions Open — May — O-198-121, 199-122, 
218-124, 226-125. Jume—O-257-126, 257-127, 265- 
128, 259-129. July — O-284-130, 286-131, 293-132, 
294-133, 294-134. August — O-310-136, 329-137, 
334-138, 341-140. September — O-350-141, 311: 
142. October — O-395-144, 405-145, 408-146, 408- 
147, 421-148, 424-149. 

Positions Wanted — May — W-190-30, 97-31, 
200-32, 201-33, 202-34, 203-35, 204-36. June — 
W-244-37, 264-39. July — W-228-41, 213-42, 285- 
44, 280-45, 290-46, 219-47, 296-50. August—W-181- 
51, 306-52, 307-53, 305-55, 304-56, 323-57, 317-58, 
318-59, 330-60, 333-61, 302-62. September — 
W-352-63, 351-65, 370-66. October — W-372-67, 
414-68, 336-69, 427-70, 430-71. 


NEW POSITIONS OPEN 

Agricultural Engineer (graduate assistant) for 
cotton mechanization research with emphasis on 
weed control and defoliation. Some _ related 
work on allied crops. Southern state university. 
Some field work. BSAE. Farm background 
preferred. Willing to work and able to get 
along with associates. MS to be completed in 
two school years. Opening effective Feb. 1, 
1962. Salary $3000 for 12-mo. period. O-453-151. 

Agricultural Engineer for design and develop- 
ment on present and new products with manu- 
facturer of small tractor and attachments. South- 
east. Prefer graduate engineer with some actual 
mechanical design experience. Excellent oppor- 
tunity in growing division of - expanding com- 
pany. Salary open. O-443-152 

Agricultural Engineer for research on struc- 
tures, facilities and methods for storing and 
handling white potatoes, with federal agency. 
North Central location. Age 25-40. BSAE with 
about 5 yr. experience, or MSAE with less ex- 
perience. Farm background and research ex- 
perience in structures and structural facilities, 
materials handling, crop drying, or air condi- 
tioning and refrigeration. Able to plan and 
carry on research in cooperation with other re- 
search branches, and to work harmoniously 
with a small group of professional workers. Op- 
portunity to advance to head of branch at re- 
search center. Salary $7560. O-462-153. 

Agricultural Engimeer to be in charge of 
Power and Machinery Section (teaching and re- 
search) with North Central Agricultural Engi- 
neering Department, Land Grant College. PhD 
in Agricultural Engineering desired with MS 
and additional work and experience to be con- 
sidered. Teaching and research experience in 
Power and Machinery necessary. Large under- 
graduate enrollment and graduate program in 
Power and Machinery at present time. The finest 
facilities and equipment for all phases of work. 
Salary and rank open. Open December 1961. 
O0-469-154. 

Agricultural Engineer in Power and Machinery 
Section (teaching and research) with North 
Central Agricultural Engineering Department, 
Land Grant College. PhD in Agricultural Engi- 
neering desired or MS and additional work, 
experience, and/or industrial experience desired. 
Excellent facilities. Salary and rank open. Open 
immediately. O-469-155. 

Agricultural or Civil Engineers (3) for field 
and office work in soil and water conservation, 
including erosion control structures, detention 
dams, ponds, drainage, etc., with federal agency. 
North Central location. Age 22-40. BSAE or 
BSCE. No experience required. Must be phys- 
ically able to perform field work, and enjoy 
working with farmers. Excellent opportunity for 
advancement. Salary $5335 to $6345. depend- 
ing on scholastic rating and/or qualifying ex- 
perience. O-470-156. 

Agricultural Engineer for sales engineering in 
the field of farm electrification. Midwest electric 
utility. Challenging professional position with 
opportunity for growth and development. Sala- 
ried. O-498-157 


NEW POSITIONS WANTED 

Agricultural Engineer for teaching and re- 
search in soil and water, irrigation, drainage, 
hydraulics, or fluid mechanics, with college, 
preferably in South or Southwest. Registered 
professional engineer. Prefer 9-month term 
teaching, with summers free for consulting 
work. Married. Age 43. Allergy to smog. 
BSAE 1946, Oklahoma State University. MSAE, 
1947, Texas A_ & M College. Work toward 
PhD in irrigation engineering 1% yr., Utah 
State University. Teaching and research ex- 
perience 1% yr. Extension and consulting, 5 yr. 
War commissioned service in Navy as photo- 
graphic and engineering officer. Available Feb. 
1962. Salary, $9000. W-436-72 

Agricultural Engineer for design, development 
or research in power and machinery or soil and 
water, with manufacturer or farming operation. 


Western location preferred, others considered. 
Willing to travel. Single. Age 24. BSA and 
MSAE. Experience 2 yr. in_ wndergraduate 
teaching, University of the Philippines; 2 yr. 
part time research, agricultural engineering de- 
partment, Auburn University. Available on 
reasonable notice. Salary open. W-441-73. 

Agricultural Engineer for extension, teaching, 
research, writing, Or management in power and 
machinery or rural electric field, with industry 
or public service, anywhere in USA. Married. 
Age 36. Corrected vision. BSAE 1951, Uni- 
versity of Nebraska. Experience as power use 
advisor with electric utility, 6 yr. Supervision 
of maintenance and repair, including develop- 
ment of procedures and training of mechanics 
with farm product processor, 3 yr. Non- 
commissioned military service over 1 yr. Avail- 
able on reasonable notice. Salary $9250-9500. 
W-449-74. 


MEMBERSHIP 
APPLICANTS 


The following is a list of recent applicants for 
membership in the American Society of Agricul- 
tural Engineers. Members of the Society are 
urged to send information relative to applicants 
for consideration of the Council prior to election. 


Bechtel, Stanley C. — Asst. to vice-pres., mar- 
keting, Rilco Engineered Wood Products 
Div., Weyerhaeuser Co., Tacoma, Wash. 

Benso::, Robert T.—Instr., agr. eng. dept., 
Virginia Polytechnic Institute, Seitz Hall, 
Blacksburg, Va. 

Breshears, Marion M.— Shop supervisor, 
Green Giant Co. (Mail) 728 S. Fifth St., 
Dayton, Wash. 

Chen, Cheng-lung — Graduate res. asst., agr. 
eng. dept., Michigan State University, 
East Lansing, Mich. 

Coutts, Robert R. — Head, diesel dept., The 
Southern Alberta Institute of Technology, 
Calgary, Alta., Canada 

Cox, Robert B.— Asst. engr., Vagabond 
Coach Mfg. Co. (Mail) 802 W. Coon 
Lake Rd., Howell, Mich. 

Dawrs, Harvey P.— Chief engr., pineapple 
div., Libby-McNeil & Libby, Box 1140, 
Honolulu 7, Hawaii 

Depew, Frank S. — Mgr., structures and eng. 
div., Doane Agricultural Service Inc. 
(Mail) 8730 Glenwood Dr., Crestwood 
26, Mo. 

Dickinson, Charles L. — Dir. of res. and eco- 
nomics, Farm Equipment Institute, 608 
S. Dearborn St., Chicago 5, IIl. 

Duran, Jose E. — Dir. of special projs., Min- 
istry of Agriculture and Livestock. (Mail) 
27 Calle Poniente 1032-A, San Salvador, 
El Salvador 

Ellis, Robert W. — Chief engr., agr. tire eng., 
Goodyear Tire and Rubber Co., 1144 E. 
Market St., Akron 16, Ohio 

Farmer, Bobby K.— Territory mgr., James 
Mfg. Co. (Mail) R.R. 1, Box 31C, 
Pulaski, Va. 

Hayes, William F. — Chief, Physical Test Lab- 
oratory, Massey-Ferguson Inc., R.P.A. 
Box 322, Detroit 32, Mich. 

Hosokawa, Akira — Asst. prof., Rakuno Col- 
lege, Nishi-Nopporo, Ebetsu, Hokkaido, 
Japan 

Kumar, Surendera — Res. asst. (eng.), Cen- 
tral Soil Conservation Board, Ministry of 
Food and Agriculture, Soil Conservation 
Res. Centre, P.O. Jogbani, Bihar, India 

Larson, Lloyd $. — Exec. secy., Midwest Feed 
Manufacturers Association, and pres., 
Feed Production School, Inc., 20 W. 
Ninth Street Bldg., Kansas City 5, Mo. 

Maldonado-Sierra, Cesar — Rural elecn. spec., 
agr. ext. service, University of Puerto 
Rico, Box 607 Rio Piedras, Puerto Rico 
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Matthews, Richard M. — State conserv. engr., 
(SCS) USDA. (Mail) 764 E. Magnolia 
Ave., Auburn, Ala. 

McElmurray, Edward W. tli — Salesman, F. E. 
Myers & Bro. Co., Ashland, Ohio 

Mejia, Arturo—Irrigation and drainage 
engr., Servicio Tecnico Agricola Colom- 
biano Americano. (Mail) Carrera 6 #6- 
25, Bocagrande, Cartagena, Colombia, 
S.A 


Metzger, Jack L.— Sales dev. analyst, sales 
dev. dept., Gar Wood Industries, Inc., 
Wayne, Mich. 

Naik, Vorkady A. P. — Graduate student, S. 
Vodrazkova, Polytechna, P.O. Box 423, 
Prague 1, Czechoslovakia 

Nunnery, Thomas W. — Dist. serv. supervisor, 
International Harvester Co. (Mail) 5421 
Glenham Dr., Charlotte 9, N.C. 

Palmerton, Gene S.— Proj. engr., Stuben- 
berg Co., Ltd., Campbell Industrial Park, 
P.O. Box 1096, Waipahu, Oahu, Hawaii 

Perkins, Bernard C.— Gen. megr., Perkins 
Manufacturing Enterprises Inc., P.O. Box 
1361, Winter Haven, Fla. 

Potter, Jimmie C.—Engr., John Deere Res. 
and Eng. Center. (Mail) 2210 Rainbow 
Dr., Cedar Falls, Iowa 

Quintana, Sebastian V., Jr.— Jr. agr. engr., 
FOD, Bureau of Plant Industry, San An- 
dres, Malate, Manila, Philippines 

Samples, Lawton E.— Agr. engr., (SCS) 
USDA. (Mail) P.O. Box 343, Tifton, Ga. 

Taylor, Howard M.—Res. soil scientist 
(physics), Southwestern Great Plains 
Field Station, (SWCRD, ARS) USDA, 
Bushland, Texas 

Wigington, James T.— Civil engr., Ozark 
National Forest, U.S. Forest Service, Rus- 
sellville, Ark. 

Willis, Albert H. — Prof. of mechanical eng., 
University of New South Wales. (Mail) 

10 Oakland Ave., Beecroft, N. S. W., 

Australia 


TRANSFER OF MEMBERSHIP 

Burgener, Maurice L.— Megr., Farm Bureau, 
Portland Cement Assn., 33 W. Grand 
Ave,. Chicago, Ill. (Associate Member to 
Member ) 

Jewell, Donald E.— Field test engr., super- 
visor, J. I. Case Co. (Mail) 2811 Sum- 
merdale Ave., Rockford, Ill. (Associate 
Member to Member) 

Maher, Thomas F. — Prof. of agr. eng., Uni- 
versity of Southwestern Louisiana. (Mail) 
Box 487, USL Station, Lafayette, La. 
(Associate Member to Member) 

Pallmeyer, William C. — Co. agr. agent, Mot- 
ley County, Box 338, Matador, Texas 
(Associate Member to Member) 


STUDENT MEMBER TRANSFERS 

Adcock, Shelton Y.— (North Carolina State 
College) K 25 Married Student Housing, 
Raleigh, N. C. 

Bumpious, Doyle A. — (University of Ten- 
nessee) International Harvester Co., P.O. 
Box 268, Memphis, Tenn. 

Gasaway, Gary A. — (Oregon State College) 
921 West Highland Ave., Hermiston, Ore. 

Haynes, Larry E.— (Louisiana Polytechnic 
Institute) (SCS) USDA, New Madrid, 
Mo. 

Horner, Norval A.— (University of Sas- 
katchewan) Box 36— Blaine Lake, Sas- 
katchewan, Canada 

Key, Bill L.— (Texas Technological College) 
Murray Co. of Texas, 3200 Canton, Dal- 
las, Tex. 

Longhouse, Howard A.— Agr. eng. dept., 
Cornell Univ., Ithaca, N. Y. 

McClure, Walter R. — (Ohio State University) 
15103 Lesure Ave., Detroit 27, Mich. 
Neill, Joseph R. — (University of Tennessee) 

Box 114, R.R. 1, Mohawk, Tenn. 

Poplis, John A.— (Ohio State University) 
(SCS) USDA, 128 Grandview Ave., 
Wadsworth, Ohio 
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worid-wide 
sales and service 


IN SAUDI ARABIA 

Our Distributor in § 
Jeddah also main- 
tains fully-stocked #7 
and staffed branch 
plants at Mecca, 
Medina, and 
Dammen. 


—another big reason for powering 
your equipment with a WISCONS/N 


After the sale— service! And 
ours is prompt, competent, 
and readily available, no mat- 
ter where in the free world 
your Wisconsin-powered 
equipment is used. 


Wisconsin backs your line, 
dealers, and customers with 
2000 Authorized Distributors 
and Service Stations, in 92 
countries, on all continents. 
You can rely on them for re- 


IN ALABAMA 

One Distributor and 
33 Authorized Service 
Stations are ready to 
service the Wisconsin 
on your equipment. 


IN AUSTRALIA 
Wisconsin Engines up 
to 30 hp. are built in 
Australia. Engines up 
to 60 hp., parts and 
service are handied 
through distributors 
in both Australia and 
New Zealand. 


FS jebee 


ie 


placement engines up to 60 
hp. All carry Wisconsin parts. 
Their staffs are trained to 
service and repair all models 
of Wisconsin Engines. 


Protect yourself, your deal- 
ers, and your customers. Get 
Bulletin S-198, which lists 
local sources at home and 
abroad for Wisconsin En- 
gines, parts, and service. It’s 
free. Write to Dept. O-41. 


See us at Booth 92, Agricultural Engineering Exposition, 
at the Palmer House, Chicago, December 12, 13, 14, 1961. 


WISCONSIN MOTOR CORPORATION 


MILWAUKEE 46, WISCONSIN 
World’s Largest Builders of Heavy-Duty Air-Cooled Engines 0-359 


Visit our Booth 92 at Agricultural Engineering Exposition. 
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Galvanized steel fights corrosion... gives greater economy 
plus longer trouble-free life to farm buildings and equipment. 


All galvanized products are excellent and give long service. The weight of the 
zine coating determines the rust-free life for the application to be served, but 
this is not the whole story. 


HOW GALVANIZING PROTECTS 


Zinc on steel first prevents and later controls rust in two ways. 

1) For long periods as a protective coating. 

2) Later, when small areas of steel may become exposed, the attack of the 
elements is directed to the zinc. Though light rusting will finally occur, pitting 
and perforation are still a long way off. The illustrations below give a graphic 
picture of how zinc coatings work when small areas of steel become bare. 
You've probably seen examples on your farm. 


This is what happens at a small exposed area in 
a coating of a metal oe a@ greater tendency 
to go into solution than the base metal. The zinc 
is slowly consumed while protecting the steel 
from any attack. 


WHERE IS GALVANIZED USED AND WHY? 


In agriculture more and more galvanized steel is being used in various farm buildings, 
feeders, wire cribs, grain bins, wagons, elevators, water tanks, pipes, fence and other 
farm applications. Low initial cost, ease of forming and simplicity of application are 
just three of the basic reasons for the increasing use. In the case of roofing and siding, 
galvanized steel’s strength, appearance, ease of application, fire resistance and economy 
have made it an important part of new construction as well as repair of older buildings 
on the farm. Your dealer can help you select the proper gauge, pattern, weight of 
zinc coating, etc., that will give you the extra value that can be yours in all galvanized 
products for the farm. 


This is what happens at a small exposed area in 
a@ coating of a metal having a lesser tendency to 
go into solution than the base metal. The steel 
rusts away, protecting the tin. 


FREE REFERENCE FILE 


As a future aid to you in the selection of galvanized steel products, the American Zinc 
Institute has prepared a special reference file which is yours free of charge. This handy 
reference file covers selection and application, maintenance, repair and building tips, 
how and where to use metallic zinc paint and other guides that can be valuable in 
your farming operation. There is no obligation. Send the coupon below and have 
your reference file handy for future use. 


~Zs uae ee ee eRe OO ET wee eee Tee Oe eee 
' To: American Zinc Institute 
324 Ferry St., Lafayette, Ind. 
() Please send me the free reference file on galvanized steel and its uses. I 
understand there is no obligation for this material. 
Name 
En 
(1) I own my farm [) Rent C) Am a student 


em ee me a erm em em ee me me oe ew ee ae ee oe ee oe we ee ee me er 


AMERICAN ZINC INSTITUTE 


324 Ferry St., Lafayette, Ind. Soysuaag 
F gu» 


. . -. Manufacturers’ Literature 
(Continued from page 644) 


Precision Expanding Mandrels 

Erickson Tool Co., 34350 Solon Road, 
Solon, Ohio— An 8-page, 2-color catalog 
describes company’s complete line of preci- 
sion expanding mandrels, including drawbar 
and thread-operated types for holes up to 
18 in. in diameter through ring-sleeve and 
PB type mandrels for holes as small as “4 
in. Detailed drawings and dimensional 
specifications also are given. 


Roller Chains and Sprockets 

Acme Chain Corp., Holyoke, Mass. — A 
108-page product catalog (No. 8) describes 
and illustrates company’s complete line of 
roller chains, sprockets, flexible couplings, 
and hubs. In addition to general informa- 


tion, dimensions and price lists also are 
included. 


Differential Pressure Gauge 

Pall Corp., Glen Cove, N. Y. — A 2-page, 
2-color bulletin, No. E10 describes and 
illustrates the differential pressure gauge. 
Included are specifications, drawings, and 
ordering information. 


Pressure-Sensitive Tape 

Johbns-Manville, Dutch Brand Division, 
22 E. 40th St., New York 16, N. Y.— 
“How to Select a Pressure-Sensitive Tape’”’ 
is an 8-page, 2-color booklet (No. DB-56A) 
containing information on pressure-sensi- 
tive tapes; how they are constructed; and 
the factors involved in choosing a particular 
type for a specific application. In addition 
it contains one page devoted to trouble- 
shooting problems concerned with tape 
failures, a glossary of terminology applied 
to tapes, a listing of complete line of Dutch 
Brand pressure-sensitive tapes, and avail- 
able technical literature devoted to specific 
types of tapes. 


Two-Stage Oil Filters 

Vickers Inc., Division of Sperry Rand 
Corp., Detroit 32, Mich.—A 4-page, 2- 
color bulletin (No. I & M-5111) describes 
and illustrates the OFM Series oil filters for 
use in mobile, industrial, and marine and 
ordnance hydraulic systems. Included are 
photographs, a cross-section drawing (show- 
ing flow paths, typical application circuits, 
and pressure drop curves), as well as in- 
stallation recommendations. 


Truck Handbook . 

Ford Division, Ford Motor Co., P.O. Box 
608, Dearborn, Mich.— A 96-page hand- 
book entitled “Guide to Cutting Truck 
Costs” contains helpful hints to truck own- 
ers, including insurance, tire care, getting 
jthe most miles per gallon of gas, and spe- 
‘cial equipment to meet individual needs. It 
is illustrated with photographs and 
drawings. 


Air Power Cylinder 

Hannifin Company, Dept. 656, 501 S. 
Wolf Road, Des Plaines, Ill.—A 4-page, 
2-color bulletin, No. 0220-B1 describes and 
illustrates Series ‘‘C” air power cylinder in 
five bore sizes, ranging from 114 in. to 4% 
in. Also included is a cutaway diagram of 
the cylinder, as well as specifications. 


Heavy Duty Helical Gear Drives 

Foote Bros. Gear and Machine Corp., 
4545 S. Western Blvd., Chicago 9, Ill—An 
engineering catalog describes and illustrates 
company’s line of heavy duty enclosed heli- 
cal gear drives. Incorporated are increased 
capacities and ratings for entire line of 
helical gear drives, and a simplified selec- 
tion procedure, plus a description of various 
drive accessories and their applications. 
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we This powerful Minneapolis-Moline 2- | 
s- Row Uni-Huskor is equipped with 

<P dg ACME Roller Chains to insure long 

wo a es life and trouble free operation. 
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ARM MACHINERY 
TTER and LONGER with ACME CHA 


ie Sew OT ee aus a ceo 


Modern farm equipment depends more and ACME Chains keep heavy duty equipment such 
more On positive power transmission for efficient as combines, reapers, balers, etc., working at top 
operation and dependability. ACME agricultural efficiency — from sun up to sun down all season 
chains are engineered to handle the heaviest loads long. 


under the most severe service conditions without 


loss of harvesting time. For better performance and longer life of 


your farm machinery, contact the engineers at 

Minneapolis-Moline uses ACME’s strong, pre- Acme Chain. They will be glad to render expert 
tested roller chains because of their efficient per- assistance in planning the correct chain to use. 
formance and durability under unusually severe Write us or call JEfferson 2-9458. 
requirements. 


Write Dept. 9-G for new 
illustrated 106 page 
catalog with engineering 
Section. 


RELIABLE CHAIN DRIVES FOR ALL INDUSTRIES 
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Visit our Booth 4 at Agricultural Engineering Exposition. 
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looking for 
STRONG 
and economical CHAIN? 


MANUAL LOCKS 
FRICTION DEVICES e 
F IXED - SETTINGS 


the BADGE 
of him who 


Unit may be instantly and positively positioned at BE L O N G S 


any point throughout travel of control m Automat- 

ically locks itself in whatever position handle is ea ieae 

stopped ™@ Automatically unlocks itself when han- mee ini the eye a are t sets me 
dle is moved again @ Eliminates re-setting due to et Face ack im the American — . 
creepage from vibration, ‘‘feedback,’’ or other load — gineers is no proof of a man's 


h high rank in technical talent. It does prove that 
forces M Saves space M@ Reduces weight ™ Oper- he has met certain minimum requirements and 


a ates easily and efficiently. has earned the esteem of colleagues who spon- 
The Adams Rite QUADRASTAT Control is ideal for some a toe ati ae 
engine throttle control or any other application But the Society emblem is evidence that 


native talent, be it great or small, is enriched by 


where positive motion control is required. The unit fraternity with the personalities whose minds 


simplifies control operation, and often makes it fuse to form the pattern of progress in the 


possible to eliminate several pieces of more com- methods and mechanics of agriculture. The 
plex apparatus in the control system. wearer of the emblem waits not for the debut 
of an idea, but is present at its birth and helps 
to guide its growth. 

Be you novice or veteran, your membership 
in the organized profession adds something to 
your efficiency, your vision, your influence as 
an individual engineer. The Society symbol on 
your lapel is token that you “‘belong.”” Wear it. 


Check with Adams Rite now to learn how the 
QUADRASTAT can fit your control application, 
write Dept. F-5. 


STYLES AND PRICES OF ASAE EMBLEMS 


With blue ground for Fellows, Members, and 
Associate Members — furnished either in pin with 
safety clasp or lapel button — $3.50 each. 


With red ground for Affiliates — furnished only 
in pin with safety clasp — $3.50 each. 


Send orders to ASAE, St. Joseph, Michigan. 


AGRICULTURAL ENGINEERING * NOVEMBER + 1961 


TT Nile I a So RNa Se” i ee de Se eT 7) ee ek, OO ea —~ 
Mies se Se es BRS ed 1) MS SS cone ak NRE Rae | ac ey Aiea ee * Siaee 2 eee ees he 3 Pe St Per oe be 
Beene te et At eee MEO pe ec :. gee ada Ue oe Rares *Paie a ee ; Sao Sede ye Si ee aa ate. 

ae Bret ein. i ae er Se eee ee re lene 2)" 7 A ee aa Sueveey gee” oe 4 Eee co ae Bad’ Teme Senn tices te hex 
tea rei a ee pe ice Oe fem ne cp te eater os SS Sie ied ee ha ther Dec ie.) oes a ee a fae 
«SEPT RSE Pig ame SRR sR eens Pree ret acy oe OR ARS Pen cen i ie” ie ieies f ; ie Me sty, SOS ree 
on ESE 2 RS Sel 2 eo) cee ene RRM ae ee nee Se i ae Fee Melee ee oS Bae ee Sn iM ey PO 7 aes Pe eth d Be rate ee |, ye on ae Siam: ie 
A ln > mn ¥ a, 4 " Oa Sat Cur sh ie ua ON a wae torre “ie Pe Eee in ee i ny eS aC ae ee Se ie oe a > 
ee Sean 
ae 
* a 
“4 ees 
Py ie a ‘ 
; : Bele: ae ah . oe al i 4 Z be es J Be ek Teo koe gs Fh ; ‘ a t Fe 
SAB 4 bape eee, SS Gonna) oie a RG peg ee Bp 
“ SEE) Bip 2 = ay cated eR hg Pre MOSES SE GON penne ca? Se ee ee RK re eee aa Oe 
ri ? m | > | ” were aay " 3 ie Seapine fs ee a en y poche ete 
a Qhih=f VT a P|. . 
te ta 1 pe a 9 eg ee. Ga al ean pe ea a ees REE gg Ee ot eee oe eat 
- a 8 : pay I st i PB 4 4 ia aay: «4 Pane ee ar 
fq | s | Y r q # od * % s . hb ‘ — way : eae poe 
: - FZ Le & 4 AB & & Com as fre eae o5 ba 
” Me <7 ys 3 s . “s s 7 est ae = 
j : i ga rie ia stele t ‘ ee ae % . fe, 4 2 \ Sete os8 By 
+. ‘ 5 aan eee ne vara ef 4 1 é iol die ce oe Maas oeel * _— = a a Bic ad 
; BRE rs a Plame yes oe edd: an Sie ee ee kt ees 
, BL eae cee: tyme tear Feo See: oy LAs el cent Bo 1 eer Ee age torn — oie | ve 
£ ies. aes! SoM . eae GOR te 5 ella ae anaes. 4 ae = ae ee Vall We 
RE: Gee? SAE) apa aias  P) Sea Se Ray. cae: oe i eee eae yd 
Peis. Gaps CREME ets foes ne ae ie ye taly 2 eae 
ae OES RRR Nieto” be, Peas (red € ovat Gy ae Pm oa et) eee 
Be ty Bh Re ee ea er 
. 1 ef eonar ear erie Caer | 
‘ y _— ™ 3 a Pats A Soe on + Aig ie sees 2 4 od 
oe. " (AD ee eee eae ee 25 | 
ie ‘oes en Se.) oh Seems. eae ae ee |: 
mia 2a nie aeag, § SO eee.” amber: tee fe aS 
aes, . Bee. feet: Wi fe hae 
Bic 3 a se ae a Fe 
: ™ ” Fie, are. en . ee 
a ‘ bo Seg ‘S \oeuememaliey”, = ee Se 
3 aS a eee ars) ‘ ace ig : ‘ ieee. ae 
: “ =e, i an ee, ET GD er yea ba 4 J85 6 7 ae. ary he ereeamee | 
. o . —_ ’ 4 \ a + ‘Soeceanerimee i } Peas Se Cas See els 
; , ™ >... 4 iti gg ata jee cs! er: Ad Bag 5 RO | (he es, te a 
tia " —— g ade & ee ee . io ee. 4 Sas oe , } Sse 
/ " ~~ f4 BoaP ; a aa “are. 4 S. aer y i ‘ : ac — CSSagen © 
sae . ey * ‘Sa a Bs > ara ae ee a =. _ pe pa 
é es od ‘ _ = ie y Pee ye Bae \ . * Sh s ti & sey 
ta ian: f . ies RS sk le x ee P : — ae - a Dae ee bee 
je Va ge k . sie, tan, : a ia oe ; Fo | ibg> ee rao Bite BR ee aca a a 
és . — - o ies ps z UT ee a. ae amet & 7a Te ED Syke . Maen YS pe ae 
oe a 7 oP ; a? rae e eee he ae 2 ee a os ie Oe A oa gl ee) ee Reo) 
_ we . ) eae as oe mie eee Ere Oh fos gi 2 al: #£: eo dee ae Sea Res 2 
Bt = - “ae” cam Re 3 eas Ec ce ee ae re pam te ice sae 7 ae # F Semmens so 
© KGa " a s Gu. alll ce ——- rae aS ae es I Bs i... od re ee ~ : o_o Tite ee ee a Das pS aa oath at 
4 bas ——. jee eee Se a Pe 9 Pe a : ad <r Se, eee = Saag Male 
, — 2 pec es a ee k + eg N "Ligeia eee 2 rin Age ages.) ae eer Ea Bee a 
ror. bee a4 ees) ae . ee a aa ee (re ba oe i, Se rn AZ es eas “Rep Wer > Finials pe 
2 : a SS Sa an. er ao. eee zt ey nem es ey seg ae ee ae 
ae 2 Ee, 28=—s Te ee as >. oe Dae eae Belle aah ea ea 
Wer, ret See oa oe a reg mere 3 ee prGmeee sere res ks. Scene ig ae tea 
: IE) eee hears. att fe Br gk <a nS a i ees i Ses eae meiresy << a Maen: | 
4 Pees eRe ea se ae 5 her ek ny (Men es, tee ea 4 F ‘ Becher See Sapna” EAC hice ed 
Sender's iB Seat Sie Sete Be a q Ra ae ie Maen ; Sa ee ba 
gi oS eee: ie aE eS ae aa ave » Es, ie Sn ae om ’ ee ee Ree Pt. 2 
oy Reem is en eee aig ait... eu a Ta pa < gh a ce: ; ie é Berita Ms Pe. ea =n KY | 
s. cage A an ee ra ~ “Med oe hae! ae eat ee > < i - a oe Pee} F 
“eae Bess SN) ane See Lee ye gee a ng: at a . ee ee I sp 7 . Bee eg bees St is 
eo Rao aie ee po A a Re 4 4 B, Be pe Ee. ‘y a y ines Fe be : gs ui Nae eae aie i 3 
iy, Peel amy Pgh le an hat Py Rear Ge T 7, ff | Bete jeeaae ed (27, 
fs ri phe sb ane a, it ee acs, ae eo A ae Er a 
’ Peay ee 007 a ieee <@ Ras es pt a oe Seti es hae wie : ty) Sana ea Secs: bi . 
5 SReee teak Bee ee 2a tie e% Bo a * je ne emt ee ame ode Ne 4: Fh eed . : i eee oh ae 2 as 
: ies ed Ie ee ee SY dp ee i ag to ae» SS Sa sa i ee eSources Wor Saale Bo cua 
att a eee ot Ge > in y e eS ee. Ee Sn ee rene 3 vars a Rapes aoe. geen to. A i ie 
a; a ¥ i a ioe cote rX % eS eens Be” ae a ? . “35 ae ie 
ms * BG cf ten wee (Te AG, Sehr. eee so ae if f ae a eae Ot a ag 
he eh ae ae é f ‘ ok, iy he ire cal ; ie Marae MED ed fo: 
: Pe ones Bae pie a Times: aes a 1 afl 2 Pe eae Se 5 ee 
, rk ee a SNe e tp YP a : ‘te. ean ea gall © i ya : anes Sco a 
err 3 pet. i ie eT aan eo). i ee Bs ee Ph sem ft | Bs f 5 % 36 me ad ee ep Mrbiat eck 
a pO eo ae “; Wie: Metis eS Siphon Sag - = an bi > gee, at BS 
eas * ; Tew. hee a sae Ea Pact =n, oi oe eS eA - bala ies tae eony Geis, in > 
f L oy aCe y? ii Me ints | i ae pga SR eee See a | eae ED 
‘ ik Pie Sas ieashe ia ig ae eons Wie iy rae ree 3 i dar a eee “See 1 ae Mas 
nie se 2 Sie: PR eee aes ee 2; ie ae é AS yeas Sener cr Big coe fea 
; oe ss ee bt eS Lee ie a ee : 2 Peper 1a 
(P ea Min ae fe oY | cabhe. é rs . —— pa Abi: 
ee ‘ w BL aa f Ae 5 hog Cae eg LAT Eo, EK! eo ie pions Ad Pees 
es Fs 4 aaa ee Ba Bea: eae sede <i ba: 9 ‘is : a | es al 
Bean ae ’ Ree 3) ee IME st 1 Ss oe | ak 
Ms < ; Ree ses ere _ THE LOCKE STEEL CHAIN COMPANY * Sn ee 
; f j ae eae Saas 1 oe te SR oe ea Se eae an ei eer ear iene Sah i 
: i epee ar 2 tt ae | : cu oe 209 PP: ee gee eee ee ia. | Fa 
ted { rae a eerie. le a fas Eel = 
wet F PR ot ae se SC Sasa pa ns 
a : (lac: 1 eae Dee te Ties is 
“i epee ye) Se octane 
r j es) ie do ae eae et i 
# g x nat) Ee eae Ot pee 1g ee Bevacel yf seem 

, &: : - - af Bot od aint oe var. vache age 

: = ao Ae. pe kee ee a chia a 1 Sa Bei firs Baca 

ae Bee: — en | © eo Ge eee weas : 

4 Re Ree RR ma al BS se pee A ie te La rn nn erat he 
: Gee Spee <5 Re ee ieee rag tetate sabes eye eN 

Gr SY Oe oes ot ee, eee lee ee Bei nene oe Peet tae 
; Ml he ee a. my ants Seas Be ia ce i SE Ee ae aE Se 8 Rae 5 Sie fe 
ces Tegan : 
; (aa 
a4 af ee Sh : 
Sr sa eeeet a 
ae 
hae 
aaa ae 
as 
its. Bee > ey 
tan gia 
BA cS ae 
: pS eae 
‘ ie ae 
eas 

: ge he eos 

aie) + See is 

: . Tae BS see 

: Tom ag aa 
eae 

‘beta 2a Neen eo) 

ee We. 

v es 
ene 

: eee 
e Spies i 
Bek a 

: it et a 

‘tiiteed irs 

ets ae = 

: im Seger Ob, 

ee h 
, ona 
2m Wedd 
eh E Sass 1 
7 Ba 
“ ie A 
Ss A leg © 2 
LA Sees y 
rt eis Bi: 
ce eae o> 
pe eet 
“< agen ,. 
a a bet or a 
r Pats | 
f oe Bn oe ae 
iy Pio a re Rehosseamt Fs 
hy Ss i, wee, Es ms ' ee eeepc) td: 
. B a ARS... + 5 NURg ae 5 seee eee aa = SUE eee as SPOIL Gi) Aa a neat a ee 
ats, a Ww BA emt | oes et oe bed ig 
nhs cae i Sa ea ose Ve a ees f 
" 2 ADAMS RITE . SS Se | 
ins, ~~ sor ‘ ao rs et aa sarin Nee 
es Sa Yr | es ae am wee 8 Sie ae 
ae fae BS iG cent 8 Rey eo: ated eye oy 
= Bas: m et SUE As wee 
a fo ee MANUFACTURING COMPANY mae aed 
Ee eee a) eso ee SERS. 6 RR aes ee Rela tid) en 
= eS e iar Ba ey acca. | ee a ar Saran} > 
be pis eee rae 2 oe _ 540 West Chevy Chase Drive cara 
+ % Brie a RS Ts ee Tm Mey 2” 7 ieaaln Weta oe Uy ee ore Se ge geod 
ae  Orerhal acentuuy’ _-«“Srendale4, California nee ie 
: pie. i salman sy ARO > Sea on eng Ge pe aks aN apa Be ian ie dy 
Ae ie RRR Sn cs ee ON SE pene rama hee" oe 
Pry : : ee ee cxinsiiiipiaiaeinmntieiijpancinncmmmmccncs inn me 
wy ee. ee 
v4 7 652 ge : ree . 
ee Aa & 
a © 
eee T. 
. eae) F 
‘ Roa 2) SN 
ee) eae 
* Re oo eegnieey . . Seia eae 2 ee CME eRe Ree ere OTS A Re Ogg oe EE en abe | Nr Ne Pees Ty > sige, , 2g . ‘ Die aan pi pent Saag 
Sete Ws Sy BB ete Sie Se aE one ES “ae ee eee Se Oe a ee eee. eae ea ‘ Bite wire aie ek ee a deh eee 3 
Tot as eg peel eo eee eae i: | SOA Ne ee Mare ie i ; FG eR eh” , i aoe seal Sau sey ee cies. ean ack ok: Be Ss Rat 5 ee ee ae 
: EOS a a eae! a RO ee eT ‘Sg ae fe, SSRN Cape oP eee Ares hal Se en Pe sae Ree eee, 3 
(J, ASSEN ESS SiMe: Sani) ea ca 0 Ue. 50a i a ; Ae oo Phe oben hee ae | aM! 2 Be as S| oe eee 
f ei: Re SO, wale Me <A OAS Sao gee a ewes, le Aue ce ee RT | Ament trie Rad 7 Ay aERE = as ay Ly ay a a ee 
Re sc gh Goi tay we ey gS Tat, |) a Reem eo eet eae bag gS 7 Pea," ene tea cia Gen Squee) AMUN ane! skit a <p ae ROR: ah eter Ba ie me” eae 
Br peat oe Reet ids | Geen ee oe Mee aa St ag RS ook Sa eA tS ie ae owas 
Ola Fee Sa RP aerate Seiiy it ae RR Sees) AY 2 fa iar i oe a Taye Sen ah cs | NRE <LI <a Naa ME 2 het dant +3} Boge oy eer ay 2 fae 0S pee Ses 
(NS a Sa GE UR ra | Nr ER, ee Sa aR GE, PS Eo Sc A RS Se oe Pe ee: SO al gers diel ae coh aera ied pene eo a | * ety: eee ge ae 
tiv ane Ee ee Ee et ON oe RRR gt! Seg Sc Th vig th ne int, Mi ile nA ea 7 a Be =P tia, aS 


F 


Where idler pulleys are used on 
belt drives, Fafnir’s “economy 
packages” offer manufacturers 
low-cost ways to modernize 
design. 

These sturdy pressed steel 
units feature Fafnir precision 
Plya-Seal ball bearings securely 
housed in the pulley stampings. 
They are permanently prelubri- 
cated and fully protected against 
contaminants. 
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Low cost ways to modernize! 


FNIR 


SEALED BALL BEARING IDLER PULLEYS 


The pulley halves are strongly 
riveted together, with spot-weld- 
ing for track reinforcement in 
the flat-belt type. Rolled-over 
edges prevent belt chafing and 
insure utmost safety .. . weep 
holes allow water drainage in 
horizontal mountings. 

Send for bulletin containing 
specifications and full informa- 
tion. Write The Fafnir Bearing, 
New Britain, Connecticut. 


Visit our Booth 68 at Agricultural Engineering Exposition 


FOR V-BELTS 

Available with 4” 
or %” bore in 5,” 
and 7%,” pulleys for 
B and C Section 
belts. 17MM bore in 
4” pulley for A Sec- 
tion beits only. 


FOR FLAT-BELTS 
Available with 4” 
and %” bores in 
4%",6%", and 8%” 
pulleys. 


Fafnir Plya-Seal Ball Bearing with fiex- 
ible, contact-type seals of Buna-N 
rubber-impregnated fabric offers ‘‘best 
protection yet” against contaminants, 
loss of iubricant. Extended inner ring 
preciudes the need for spacers when 
mounting pulley. 


@ FAFNIR 


BALL BEARINGS 
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Oliver Corporation now offers Lincoln's 
Multi-Luber automatic lubrication system 
as factory-installed equipment on its 
Model 101 three-wire-tie baler. 


Downtime for hand-lubricating of farm 
implements cuts into daily yield, adds to 
crop cost. That’s why Oliver and other 
leading manufacturers offer the 
Multi-Luber—a positive, in-the-field 
lubrication system that protects bearings 
with a film of fresh lubricant. 


Choose the Multi-Luber for added sales 
appeal on your machines. For a helpful 
booklet answering engineers’ typical 
questions about the Multi-Luber, write 
Lincoln’s Original Equipment Sales Division. 


OLIVER 


PE ee ee 


s 


LINCOLN 


ENGINEERING COMPANY 


ne 4010 GOODFELLOW BLVD., ST. LOUIS 20, MO. 
Be : DIVISION OF THE McNEIL MACHINE & ENGINEERING CO. 


6106 
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A Handsome, Permanent Binder 
for AGRICULTURAL ENGINEERING 
$3.50 


Two or more 
$3.10 each 
Postpaid in United States 
Foreign postage extra 


THE ONLY binder that 
opens flat as a bound 
book! Made of durable, 
green imitation leather, 
nicely stamped on back- 
bone with the name of 
journal and year and volume number, it will preserve 
your journals permanently. Each cover holds 12 issues 
(one volume). Do your own binding at home in a few 
minutes. Instructions easy to follow. Mail coupon for 
full information, or binder on 10-day free trial. 


One copy 


eeseceeeeee= MAIL COUPON TODAY *°°°°°°%">"==> 


THE SUCKERT LOOSE-LEAF COVER CO. 
11911 Grand River Ave., Detroit 4, Mich. 


Mail 


ke, SLA TNC 
Will remit in 10 days or return binders. 
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The words are there, but where’s the music, the smooth 
rhythm of Rain Bird sprinklers’ dependable field per- 
formance? The even coverage of Rain Bird’s gentle rain 
drops...the note of confidence in your voice when you 
specify “Rain Bird”... these are the key to your irriga- 
tion problems. 


Known far and wide for their experience and know-how 
in the field, Rain Bird engineers have designed sprinklers 
that meet every irrigation requirement, every need. Their 
performance has drawn “bravos” around the world —and, 
of course, a host of imitators. 


Imitation may be the sincerest form of flattery, but why 
should you settle for an imitation when you can have the 
real thing! Specify RAIN BIRDS, the finest sprinklers made. 
Engineering data on request. 

NATIONAL RAIN BIRD SALES & ENGINEERING CORP. 
Azusa, California 


RAINY SPRINKLER SALES 
Division of L. R. Nelson Mfg. Co., Inc. 
609 West Lake Street, Peoria, lilinois 
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THERE’S MUSCLE IN AETNA ROLLER BEARINGS Aetna roller bearings 
offer an increased load capacity of more than 25%* over conventional 


roller bearings. This extra muscle is created by Aetna’s exclusive True 
Crowned roller design. In this design, ordinary high stress points are 
eliminated, and the load is distributed across the full length of the roller 
for greater efficiency. True Crowning is an example of our advanced 
technology, which consistently provides you with more dependable bear- 
ing performance. Aetna roller bearings are available in a wide range of 
self-contained, pure radial, standard designs, and in many specials of 
both pure radial and pure thrust design. For details call your Aetna 
representative listed in your classified directory, or write for General 
Catalog and Engineering Manual. 

*Determined by AFBMA formula 


AETNA BALL AND ROLLER BEARING COMPANY | 4600 SCHUBERT AVE. 
DIVISION OF PARKERSBURG-AETNA CORPORATION | CHICAGO 38, ILL. 


ANTI-FRICTION SUPPLIERS TO LEADING ORIGINAL EQUIPMENT MANUFACTURERS SINCE 1916 
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MINNEAPOLIS-MOLINE LO MANURE SPREADERS use Link-Belt de- 
tachable steel chains for conveying and roller chain for drives. 


Over 300 quality-conscious farm machine manufacturers 
rely on Link-Belt for chain...and bonus services besides 


If you want chain that’s the efficiency-equal of your equipment, join the more 
than 300 leading manufacturers who go with Link-Belt. Experience has shown 
them that the refinements built into Link-Belt chain make a vast difference in 
field performance, help assure customer satisfaction for their machines. 

Steel Link-Belt chain, shown at left, is lightweight, strong and low-cost. Its 
open hook design simplifies coupling and uncoupling. And like all Link-Belt 
chains it has consistent quality and uniformity in every link. 

Link-Belt offers industry’s most complete line of drive and conveyor chains, 
conveyor chain attachments and sprockets. Also, “bonus” services: application 
counsel, field analysis, laboratory service and others. These services multiply 
the value of Link-Belt chains, but not the price! Contact your nearest Link-Belt 
office or the Indianapolis plant at 220 S. Belmont Ave. Ask for 640-page 
Catalog 1050. 


15,737 


CHAINS AND SPROCKETS 


LiINK-BELT COMPANY: Executive Offices, Prudential Plaza, Chicago 1. To Serve Industry There Are 
Link-Belt Plants, Warehouses, District Sales Offices and Stock Carrying Distributors in All Prin- 
cipal Cities. Export Office, New York 7; Australia, Marrickville (Sydney); Brazil, Sao Paulo; 
Canada, Scarboro (Toronto 13); South Africa, Springs. Representatives Throughout the World. 


Visit our Bocth 61 at Agricultural Engineering Exposition. 
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John Deere adopts Timken* 
bearings for gear reduction 
unit of largest combine 


John Deere knew they needed a 
rugged drive with high overload 
capacity bearings to stand up in 
their new #105 Combine, the largest 
of its kind. 

So they designed a heavy drive, a 
drive equipped with Timken’ tapered 
roller bearings in all six positions. 
Timken bearings with tapered design 
provide the highest combination 
radial and thrust capacity in the 
smallest space. And they deliver their 
full-rated capacity, even under the 
toughest conditions. 

John Deere realized manufacturing 


economies too because there are no 
threads or clamping devices needed 
on the shafts to secure cones. Separa- 
ble components permit independent 
assembly of cone on shaft, cup in 
housing . . . no driving through roll- 
ing elements to make assembly of 
closely fitted bearing parts. 

Timken bearings are precision 
made for greater concentricity, too. 
Sealing efficiency is tops, thus elimi- 
nating one of the major problems 
of farm operation —dirt. 

Why not, as John Deere does, take 
advantage of lower bearing costs by 


using new Timken “LM” series 
bearings? They’re mass-produced in 
standardized sizes and give you the 
longest life—per dollar. And they’re 
smaller and lighter to save space 
and weight. 

Call in Timken Company engi- 
neers to work with your engineers. 
The Timken Roller Bearing Com- 
pany, Canton 6, Ohio. Makers of 
Tapered Roller Bearings, Fine Alloy 
Steel and Removable Rock Bits. 
Canadian Division: Canadian 
Timken, St. Thomas, Ontario. 


The farmer's 
better 


assurance of 
design 


EQUIPPED 


Call on us at the Agricultural Engineering Exposition, Palmer House, Chicago, December 12-14, Booths 81 and 82. 
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